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Because It Rains on Hawatn 


By Frenerick Simpicn, JR, 


Territory gsks to join the Union as a 

new State, A candidate for statehood 
gets the same scrutiny as 4 would-be san-in- 
law might get from o girl's family. 

That's how maintand Americans are Inaking 
now at Hawaii, talked of in Congress as our 
49th State. Df admitted, it would be the first 
member of the Union nota part of continental 
United States, 

Hawiii, lving out in the warm Pacific some 

2400 miles southwest of California, is an 
island wrouy long ruled by a native roval 
fuimily, Lilitokalani wos the last queen, 
After a “revolution” the islands, by treaty, 
were annexed to the United States in 1898. 

Though the seven seas are laced by eoloriul 
urchipeligoes, Americans feel there is no other 
group of islands quite like Hawaii, Marl 
Twain called them “the Joveliest feet of 
islands that jie anchored in any ocean” (map, 
paigne 575). 


Te NATION sturts talking when any 


Hawaii Grows Fat on Water 


The Hawaiian group #7 unique. Tt has no 
natural resources—but plenty of rain! 

Thit ruin makes Hawaiian sugar so luxuri- 
unt that it can serve the sweet tooth of some 
20,000,000 Americam. Rain. transformed 
into Hawatian pineapple, supplies most of the 
Linited States. And flowers an scenery, nour- 
shed by itropic rains, lure an enthusiastic 
tourist trade (page 596). 

In this water-minded fairyland cattle SWin 
part way to market, herded by seagoing cow- 
bovs.. T know oné plantation that tunneled 
around a volcano to move water 30. miles, 
Anather pumps enough underground water tu 
supply a big city. 

To get the tain where it Coutts most, 
planters construct sprinkler systems, giant 


versions of the one in the city chweller's front 
vard, so big that one nowzle sends a spray 
over three pcres: 

Hawaii's dependence on water is complete. 
Virtually evervihing it eats and uses comes 
by water, . 

Ishonders are never more conscious of the 
Pacific reaches around them than during long- 
shore strikes. As this is written, labor troubles 
in both Hawiian and mainland ports have 
cut of overseas. supplies und markets for more 
thin seven af the twelve months past, Such 
times highlight Hawaii's dependence on water- 
borne commerce, 

Normally her supply lines tun on ferry boat 
schedules, There ore Tuesday freighters from 
San Francisco, and oon Thursdays the Los 
Angeles shipe come in, Every ten days brings 
a vessel from the east coast ond Gulf ports 
om antther fortnightly from the Pacific 
Northwest, supplemented) by freighters han- 
ling luenber from the same region. These 
regular sailings operated by the Matson and 
Isthmian Lines are fattened by frequent calls 
of trans-Pacilic steamers secking bunkers and 
stores of discharging and loaling way freight. 


Foreign Flags Now Searce 


Prewar demands of the Orjient-born popu- 
latien brought many bizarre house flags into 
Honolulu Harbor. Since V-] Day, with the 
great NYRR fleet of the Japanese sunk and 
Dutch, Swedish, ond British fleets still re 
building, foreign flags are acarce, Kebirth of 
Hawalian commerce abroad is also curbed by 
dollar restrictions, Australian musterity, civil 
war in Chinn, and General MacArthur's limi- 
tations on forvign trade with Japan. 

But the commerce remaining with the main- 
land United States hus always bulked large. 
Hawaii now buvs niore from the 48 States 


The National Geographic Magazine 


School Lets Out; a Library Silence Extinguishes Yells and Sereams of Play 
fom tt Hawallon eget chevived bry 
eh as fhe heritage’ (page S05) 
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Howaii, of New Jersey Size ond New Hampshire Population, Wants To Be the 4th State 
Fight main islands, gtretching across 400 mike of Paciiic. produce virtually all of Gur conned pineapple 


ah) one-quarter ci our sugar, Each reqireunts 


Taland, where two fen yoloinoes epaut liwa, ts still growing 


steel and California cement. The Territorml 
Department of Agriculture stocks streams 
with fieh from Oregon, The Hui Manu, a 
women's orginization, imports and frees color- 
fil birds to brighten island gardens. Un- 
deterred by strikes, they recently booked oir 
ireighi, brought in crateloads of rainkow- 
colored Guontings from Mexico for propagation, 


Aiavonnaise by the Ton 


Walk the Honolulu docks after any freighter 
arrival amd you are staggered by the intricate 
demands of modern life as pictured there. 
Maronnalse by the ton: mountaine of cipa- 
rettes; beer by the thousand caseloads; hos 
pital-white refrigerators standing in precise 
rows: and mattresses, auto tires, table china, 
clay pipe, dynamite, herbicides, nitrates; and 
floor lamps. 

Search the man where you read. Tf you 
lived in Hawan, everything you see would 
have comme bry ship. 

Curefal use of water, 
has puke the limited londlof the islands piro- 
duce more calories to the acre than any other 
int the world. 

From an area less than that of New Vork 
City, Hawa grows 25 percent of all sugar 
produced under our flag (pages 577,592, 593, 
597). Such vields support hall a million 


dmeng other factors, 
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linet shows the Honolulu area on ala. 


people in the American way of juke boxes and 
trafic jams. “Two centuries.ago, half as many 
natives warred and practiced infanticide be- 
cate this same land was not encugh—by 
primitive methoels. 

To echieve such land use, the Vankees who 
engineered it imparted everyihing but water. 
Labor was recruited from China and Scan- 
dinavin, Japan and Madeira, Puerto Rice and 
Portugal, Philippines and Todigna. From In- 
did and New Guinea, Louisiana and Barbados 
can sugar cane from which to breed new 
strains. Cayenne pineapple wis borrowed 
from Jamaica (paves S38 and 0600}, Fertili- 
zers were called forward from Chile, Canara, 
and the gusane lands, 


A Mid-Pacihe Melting Pot 


Thus grew cosmopolitan Hawaii, Tn my 
short time here | hove seen its population, 
now 340,500, grow to exceed that of six 
States, Bivgest elements are the 179000 
Japanese Americans, followed by 175,000 Cau- 
casians and $2,000 Hawaiians and part Ha- 
wailans, Filipino, Chinese, and other extrac- 
Hons fil up the rest of the "melting prot al 
the Pacific,” Virtually all are 0. 8. citizens 
(pages S572, 579), 

The first people to come were Polynesians, 
possihty a thousand years before Columbus 
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showed the ene to Isabella. They and suc- 
cessive Polynesian immigrants became the 
“native” Hawaiians discovered by Capt. James 
Cook in W7rk. Forty-two veurs liter New 
England missionaries arrived to form the first 
stable white colony,* 

These Gol-fcaring ewangels laid the ground- 
work for modern Howait. They and their 
descendants: built her churches, arts, and busi- 
ees; belped lead: the revolution which over- 
threw the native monarchy in 1803: and in- 
fenced annexation by the United States in 
1898. Today thete descendants call visiters 
to pliy tennis of talk business. 

Fight principal islands make up the Ha- 
walian group, Lying swuth of the Tropic of 
Cancer on about the same purallel with Mex- 
jee City and Hong Kong, they are five time 
wines behind New York. All voleanic, they 
angle 400 miles from northwest to southeast, 
_ First is Niihau, Next is Rauai, with the 
highest annunl rainfall on record (same 600 
Inches in lite months) for any station in 
Hawaii Third is Onhu, site of Honolua and 
Pearl Harbor. Then comes Molokai, noted 


for its leper colony, now dwindling; next, 
Maui, Lanai, andl barren Kahoolawe, ‘This 


last is use) only aa a Navy bombing range. 

At the extreme southeast is the island of 
Hawan, which is still growing, Here two live 
volcanoes, Maung Loa (page 604) and 
Kilauea, erupt with regularity and spill lava 
seaward to build lund which may some day 
become a fertile plain. 

Keven blasé old islutiders throng to Milo 
when the volcanoes “yo off,” and proudly boast 


that Hawai is the only place where people: 


fun to an eruption (map, pawe 575), 
Honolulu, playland capital of Hawaii, ts 
two cities. In one, more than a quarter of a 
million people pack pineapple, drive buses, 
attend church—but seldom ride o surfboard, 
[n the other, sun-seeking tourists,-shiny with 
coconut off against sunburn, throng the beaches 


and tropic-style might clubs te nourish the 


island's third largest business, to the tune of 
about $35,000,000 in 1948. 

As if dramatizing Hawaii's dependerite an 
water, Honalulo bugs the sea. For 17 miles, 
from Pearl Harbor to the extinet crater a! 
Koko Head, it pushes ugainst the Pacific, 
rarely venturing up the ridges of the Koolat 
Range of its back, 

_ ‘The main streets of this long, thin city tell 
tts Slesry, 

Every morning half of Honolulu ride’ to 
wirtk along Kamehameha Highway, nated 
for w hative conquerar, Nimitz Highway, 
named for a later ofe, also runs in from 
Pearl Harbor ta the city’s center, These 


The National Geographic Mugazine 


avenues to the industrial district pass pcres 
of Gavemment housing for defense workers, 
Honolulu Airport, and the Air Paree's Hickam 
Field, where Bel 7's took off one day to help 
nuke history at Midway. 

Honolulu Harbor Pivot Point 

The city’s pivot point is Honolulu Harbor. 
Here, amid fertilizer works, fuel storage tariks. 
lumber yards, and bottlers of soda pop is the 
plant of the Hawaiian Pineapple Company, 
Lid. (Dole), largest fruit cannery in the 
workd, Every visitor remembers its giant 
pineapple that setves as a water tower, 

King Street fiasses near the harbor and 
cirnies on (to Honolulu’s Hyde Park, called 
Agia, where politicians draw crowds with hula 
troupes ami hold them by singing “Three 
Blind Mice” in Hawaiian. Adjoining slum 
alleys mark this 4 seaport town and recall 
the routing fiftles when annual visits of the 
Whaling fleet meant riot and rapine, 

The city’s shopping district was once dic 
tinctly Oriental, and goods wre still offered 
in the wild profusion of Eustern bawars. The 
shopper finds fal (the glovelike Japanese 
socks) mixed up with nylons, Iwory back 
scraichers share the same shelf with electric 
blinkets. King Street saloons sell seinen and 
joke, steak pnd Scotch, 

Abruptly the yisitor enters the modem 
downtown district of smart shops. department 
stores, s0lid-looking chonks, anid “factors,” 
Manigement firme that ron the sugar planta- 
tiuns and much of Hawaii's basic industry, 

Here too are the Government bulldirgs, 
grouped around the ‘Territorial Capitol, Tolani 
Palace, one-time home of Hawalian kings. 
These lovable sotith seas sovereigns copied 
European menarchs even to their vanity, 
The Capitol Building's promenades are still 
lined with small mirtors—just face high! 

From midd-town, Kapiolani Boulevard car- 
nies on toward Waikiki over land which rh 
father remembers us swamp, good only to 
raise bananes and ducks. How odd that men 
have labored to reclaim it for ‘secondhand 
dealers to hawk jalopies' 

Waikiki is bare midrifis and apartment 
houses. sandy feet and “drive-ing,” 

Here stenographers and miharajas jostle for 
Sunn space on a murrow lwach, and here the 
amphibious, busved by surfbanrds. spend full 
flavs in the water (pages $84, 585, 594, andl 
598). 

*Set, in ike Naroxat Grocparme Manager 
“Huwail, Then and Now,” hy William RB. Ciistle. 
October, M9i5> "Hawhdiun Eande ty Gilbert 
Grisvinir, February, 19245, and “Americun ‘Path. 


finders in the Moric.” by William Ho Nicholas, Maw, 
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Dressed in Royal Robes, Honolulu Celebrates Each June ll nd? Komehaniecha [oy 
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Because It Rains on Hawaii 


Fach stretch of surf has its own chiracter. 
There are “Chieen’s Surf” and “King’s Surf,” 
once reserved for royalty, and, if wind and 
wave ure fivht, “Steamer Lane” for the in- 
trepid. From the farthermost rollers, a full 
mile out, a good surfer can ride all the way 
to shore and a rewarding bite of the heach- 
boy's delicacy—dried squid.* 

Here my voung son learned to ride in on 
his bouwrd—and how he misses it now, back 
at achool in Massachusetts’ 

Diameand Head, beyond Waikiki, is Ha- 
wail's tourist trade-mark, Fringed by wealthy 
homes such as Doris Duke's little-used “Shan- 
gti La,” this aging cinder cone is pocked by 
strong points, vestiges of a military age when 
shellite won wars (page 605). 

Exotic Flowers in Every Back Yard 

For @ach home with a view of the sea 
Honolulu has a thousand that look out on 
the neighbor's wash, Clustered ahowt shop- 
pine cistricts with tongue-twisting: nomes like 
Moiliilt and Kalihi, exch has its garden, with 
at least one of the 4,000 varieties of Hawaiian 
hibiscus: This shrub is so common mow that 
gardeners name new strains after friends, 

Many of the exoti¢s—anthurium, orchids, 
warienias, wpe, and ginger—grow here if 
watered (pages 389, 603). 

Scatteréd among the homes are Honolulu’s 
institutions. In Manoa Valley, where early 
settlers built New England-stvle houses wider 
an ever-present rainbow, the University of 
Hawaii now teaches more than 4,000 students, 
among them many ex-G1's, to Lecryrtit Supar 
planters and schoolteachers, industrial relu- 
Lions men, and veleringrians. 

Cultural centers Include the Honolulu 
Acwlemy of Arts where Kwon Yins and 
Picasens vie for admiration in. this cosmo. 
politan city, At the Bishop. Mitseum is. the 
world’s best collection of Polynesiana—nose 
flutes and outrigwers, fishhooks af bone, and 


full-leneth cloaks built from feathers of the: 


o-o bird. | 
Games fascinnie Honolulu, High school 
football draws sell-out crowils of 75,000, 


There are more than 200 pool halls, by 
latest count—one- for every 1,300 people, 
Leading U, S. swimmers, such as Duke 
Ruhananwku and 400-meter Olvmpic cham- 
pion Bill Smith, pucedled first in the thunder- 
ing suri of Makapuu (page 608) and reached 
competitive perfection in the 1OO-mieter pool 
of the World War I memorial at Waikiki. 
No island boy has missed the pleasure of 
one old Hawalian sport, ti leaf sliding, Tquip- 
ment is the same for cich or poor—a bundle 
of these big leaves as a sled, a steep, nuccly 
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bank on a mountainside, a tolerant mother, 
and a pair of old trousers. 

Few other cities offer so many extra days 
off as Honolulu, Riza) Day for the Filipinas, 
Kumehameha Day for the Hawaiians (page 
S86, 587), Boy Day for the Japanese, and 
Chinese New Years only begin the list. T help 
celebrate the other fellow's holiday by watch: 
ing him parade, 

Most colorful parade is the Hawaiian, with 
its men in breechelouts and feathered helmets, 
its bearers of kedilr (standards ate made of 
flowers instead of fenthers), its gaily 
gowned horsewomen called pa‘ ge Jap- 
anese Iintem parades have been resumed! 
since the war, and on Boy Day each Japanese- 
American hame lucky enough to have sons 
heralds its pride by flying giant pennants cut 
and painted to represent a carp, the fish sym- 
bol of fearless courage. 

Imagine triffie having to stop to let o 
dragon go by! 

Old-stvle Chinese funerals, with white-clad 
professional mourners and papier-miché mon- 
sters disrupt traffic, For days after, streets 
are littered with perforated serpentine scat- 
tered by the procession so that evil spirits— 
which must find their way through each little 
hole—will newer reach the grave, 

Boat Days Always Festive Occasions 

oats mean much to these islands—mmail, 
food, celebrities—even that long-awaited new 
iwebox. Traditionally, boat day in Honalulu 
draws a crowd, ‘Whenever Matson liners 
berth, thousands guther below Aloha Tower 
to join the Roval Hawaitan Band in a musical 
Weloome (pame 332). When they sail, an even 
greater crowd gathers te sing Aloku Qe, with- 
outa dry eve on dock or deck, 

People here adopt one gnather’s customs, 
and confusion sometimes results, as wilh shoes. 
A young Nisei (second- generation Japanese 
American) matron entering her prefab home 
leaves her Hollywood wedgies on the doorstep. 
from a traditional desire to keep floors clean. 
Sears Roebuck's new store boasts an escalator, 
policed now to see that children, invariahly 
barefoot, con't pinch toes. Island heyvs of 
all races play fine foothall—yet kick better 
barefont! 

English is the langtiage, but apt words have 
been freely borrowed from many tongues. 
Such include the Hawaiian Aawkaw for “food” 
and the Chinese dw: for “partners,” 

Simplified English words und phrases serve 
insteud af the pidgin of tropic islands farther 
ATL AG AZINE 


"Waves anc. Thrills. at Waikiki,” & illustrations In 
duotone by Thomas Fdward Blake, May, 1933. 
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These Japanese Americans, sone of who hi 
ond fish with chopeaticks, but they are equally fond of 
Only tops: seldom ventuting mare than $0 miles fh 
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Wp the Hawaiian toma fleet (pages $74, 6 
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Because It Rains on Hawai 


or guitars ane often carried, and “coconut” 
hots woven from palm fronds area fad with 


teen-agers. Only tourista display all three 
at once, 
Fity the “midnight son” who comes to 


Hawaii expecting another Miami or Las Vegas. 
The gambling ban, midtight closing, and mod- 
erate tempo favor rest and romance, not racing 
and red dog—which pleases us who work here 
for a living. 

Hawaii is a place for record-size marlin, 
golf by the sea, scenic rides, and sulphur baths 
drawn from the steam of live volcanoes. It 
is a place for experiment with foods like poi 
and fomlom: caimen (raw salmon), Bombay 
duck ond totimochi. Tt is a place to tun by 
flay under a brilliant sun and sleep by night 
under a blanket, It is a place to dance as 
lhe trade winds blew the big South Sea moon 
up from behind Diamond Head and across 
the star-studded skies toward the Waianae 
Mountains, But here are no “pistel-packing 
mammas.”” no chuck-a-luck, no late-spuet 
cabarets. 


Tourist Lore Is the Weather 


Principal tourist lure is the weather. Sea- 
sons are not perceptible, daily temperature 
at sea level averages 75° F., and rain is wsually 
laughed off as “hurd sunshine.” But freak 
downpours can flow streets and lawns, force 
tourists indoors to bridge and movies. 

Much small business; particularly on outer 
islands, centers about the tourist trade. 

To move among the islands; one may choose 
between weekly cattle bouts or ome of Of to 76 
DC-3 flights each day. Often more than a 
thousand people fly to other islands between 
dawn and dusk, Machinery, stoves, furniture, 
ad hardware move aut from Honolulu by 
air; vegetables come back. 

(in one regular business trip T fly past four 
islands to reach a filth, Often the sea and 
shore are obscured, but towering momntains 
break through the cloud to appear as lesser 
Islands in a sea of seud. 

Many curios are island-made, though uku- 
leles Gate from Pennsylvania and hula skirts 
come from New Jersey! 

Local products include subtly grained bowls 
tooled from iron-hard koa wood, necklaces of 
ower blossoms fashioned from ivory, and 
such sweets as mango chutney and guava 
jelly, There is a big trade in sports clothes, 
Once-fashionable “Musa-Shiya, the Shirt- 
maker, hos fursaken custom work for aseem- 
bly-line production of swim shorts. 

Where under the American flay but in 
Hawith could anyone aell such heterogenenus 
wares as throw nets, a pasty food made from 
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taro root, rice cakes lined with fish skin, serv- 
ice as a letter writer for ihterate Filipinos: 
and four-color photographs of Sun Yat-sen? 

Desperately the islands seek a third money 
crop to supplement sugarand pineapple, T've 
tone such scouting myself, Sisal, peanuts, 
potatoes. usparagus, and macadamia nuts have 
been tried, grow well, but lack commercial 
importance, Land, labor, and-water are better 
tised by cane and “pines.” 


Sugar—Big Business in Hawaii 


Sugar is big business. 

Nobody knows how cane first came here. 
Captain Cook found it growing ws a hedge 
around native huts, introduced by birds or 
even washed ashore, Hawaiian legend tells of 
a Chinese junk blown off course and ship- 
wrecked here: If so, sugar may be the legacy 
it left. 

Production has been on a plantation scale 
since 1842. But the sorry stalks of a century 
ago were weeds beside the stands that today 
trace more than 200.000 acres of Hawaiinn 
coast line. This sturdy, towering cane is the 
product af 50 years of research, By untiring 
crossbreeding, producing 500,000 new varieties 
a year, these qualities have been gained: It i 
rich in juice; has few profitless leaves; “closes 
in” faust to reduce weeds; is secure from plant 
disease: and resists drought (pages $92, 593), 

To see how Hawaiian planters do It, plant 
geneticists from Java-and India, Florida and 
the West Incies come to visit the cooperative 
experiment station on Honolulu’s KReeaumoku 
Street, 

Sugar scientists fight bugs too, They have 
saved the Hawalian industry from ‘pests by 
searching and fmding, in far corners of the 
earth, parasites that prey on the destroyers. 

A late ienportation (1932) was a hundred-odd 
ae Rulo marinus, originally from South 
America. They multiply like rabbits and, like 
goats, eat everything from cigar butts to paper 
napkins, These tnifos, a multitude now and 
spread to all islands, have won housewives’ 
favor, too, with their taste for centipedes and 
scorpions, 

A pound of sugar needs about two tons of 
water to grow on, Producing a quarter of the 
cane and beet sugar grown under the U. 5. 
flag, Hawaiian business has investcc] more 
than 540,000,000 in irrigation alone, probably 
the higgest privately financed irrigation proj- 
ect under our tag. 

Battling always to save water, planters 
court new Ideas, Seepage-proof concrete and 
aluminum sections of movable fume now re- 
place dirt ditches (page 577), 

W. J. Hull, hydraulic enginver, spotting a 
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NATIONAL Grograrwic Macazine ihostration 
of overhead irrigation as used on Costa Rican 
hononas,* caught a plane for United Fruit 
Company's Boston headquarters and received 
perinission to buy some af its noztles anil 
make extensive tests with them in Hawaii, 

Plantations in rainy belts need no irrigation, 
Some of them foat cut cone to mills down 
Steep wowxden troughs. t's great sport to ride 
a bundle of this cane-as a rait, pell-mel] down 
a mountainside (page 610), Old-timers tell 
of a wooden-legged manager who customarily 
got around his fields on horseback: then, at 
quitting time, unstrapped his leg, threw it 
into such a trowgh, and, hopping a bundle of 
cane, taced his leg home! 


Waste Mud Saved To Build New Land 


There are no dust bowls in Hawali—the 
scarce land is guarded os i water, One 
plantation saves the mud that clings to cane, 
pipes it off to barren coral areas, and so 
builds 10 acres of new land each year. 

Minst soils trampled by heavy equipment 
lose oxygen and turn sour. Planters worry 
now that, in their rush to mechanize, heavy 
tractors, cranes, and trucks will compact 
soils ane impair their fertility, “But mech- 
anize we must,” <avs Hawaiian Sugar Planters’ 
Association president, Richard G, Bell. “Pav- 
ing the highest avricultural wages in the world, 
about 38 a day, we can compete only by prac 
licing scientific, industrialized agriculture,” 

One current experiment, if syccessful, will 
revolutionize world sugar processes, Hy ton 
exchange, chemicals get more sucrose from 
cane juice ond convert it into white suyar 
at the mill, and thes it may eventually replace 
today’s refining process. I tried ion-exchange 
sugar. It was every bit as pou! as the sugar 
on the table at home, but not yet a pretty. 
Lust year sugar and its by-products brought 
Hawali an income of 3101,000,000. 

Pineapple is the flamboyant, widely adver- 
tised younger brother of sugar, Of age now, 
it corapetes for labor and some land and brings 
in about a fourth Jess income (page 584). 
Thete is a family fight whenever Sugar planters 

“seed clouds for tain and so tob thirsty pine- 
apple. felds; or spray 2, 4-D by plane to kill 
weeds amd carelessly let chemicals drift onto 
the delicate “pines.” 


Pineapples Den't Grow on Trees 


But pineapple growers have borrowed freely 
from. sugar experience, With the same em- 
phasis on sclence, they spray iron sulphate 
over deficient plants, use hormones: to spread 
the ripening Season, and even trey to etiw 
fruit to fit the can! 


The National Geographic Magazine 


Asked what interesis tourists most about 
pineapple, Boyd MacNaughton, a Dole vice 
president, answered: “That they don't grow 
on trees,” 

Many Americans do not know how fresh 
pineapple tastes and smells: canning changes 
favor, Recent fresh-freezing developments 
have salesmen pureed, Will the public desert 
the canned, or think fresh fruit tustes all 
wrong # . 

As yet, only the human eve and hand can 
select fruit when exactly ripe, but canneries 
are a mase of machines so intricate that they 
might well be making telephones. Pineapples 
are trimmer, sized, and cored by devices called 
“rinacos,” about 100 to the minute, When 
canned, cooked, and cooled, they are labeled 
by other machines at 1.300 cans a minute— 
faster than most machine-gun fire (page 575). 

Everything about a pineapple is used except 
the smell. Once juice pumped out as waste 
discolored Honolulu Harbor, Now its sale has 
about doubled the business, Pineapple shells 
are Chopped up and dried to make cattle feed. 
Citric acid is a major by-product, and re- 
searchers strive to make mulch paper, used in 
planting the pines, trom the leaves (page 399), 

Pineapple is a fairly new business. James 1D. 
Dole, fresh out of Harvard, started it in 1903 
with a pack of nearly 2 O00 cases, Today. his 
tannery turns out that much in 15 minutes. 

Future erowth here is limited by the scarce 
land, Growers, therefore, well aware that 
pineapple is not indigenous to Hawaii, look 
afield. California Packing Corporation (Del 
Monte) is rebuilding in the Philippines; 
Libby, McNeill & Libby is prospecting possi- 
bilities in Mexico; Dole announces experi- 
mental plantings in Cuba and a cannery ven- 
ture in Atexicn, 


Nature Has Freakish Ways: in Hawaii 


The green carpet of sugar and pineapple, 
looking sa smooth from the oir, belies the 
tugeed nature of these islands. Theirs is a 
turbulent geologic history, The eruptions, 
earthquakes, and tidal waves that have played 
on them since Tertiary times are recorded by 
seu Shells 100 feet above sea level and by 
submerged, corulencrusted sand dunes, dis- 
tinguishable in the surf ottly at low tice. 
Qinly three years ago (April 1, 1946) o seismic 
wave thundated acres, killed 200, and de. 
stroved millions in property. 

Such violence has built much of interest. 

From the Pali (Nuuanu Fall), spectacular 
pass between Honolulu and windward Quhu 
(page 390), one may Jook out over 30 miles 

®* Sec “Land of the Painted Oxeurts (Costa Rice) ," 
by Luks Marden, October, 1946. 
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The fact that hardened lava is porous, ex- 
plains fresh springs bubbling up through the 


ley & privale resort 


ocean, mod the RCV SEs, called “‘bhow hekes.’ 
dotting the rocky ccmsts, 
Reaches af “tarking” san) that crackles 





anedertoot fringe Kuarual, northernmost island 
Waimea Canyon, a gorge more than hall a 


have learned the 
techninie 
Hawaii's throw: met 


imple prt af nisin a can al sulrravm, tut 
Bare feel enppinie temo lava. he take 
cpear, and torchlight fishing make 


nt he 


mile deep, is Kauai’s colorful miniature of 
the Grane f eLTLY ON of the Colorado (page 606). 

Natives Once SHilure for their 
gods—and no wonder. The visitor who greets 
an icy sunrise at the crater of Maur Halen 
bola (pape OF) ond then motors down His 
10.000-foot slope to the towering Needle rock 
af tao Valley feels at one with the Olympians 

Fivures lie in describing Hawaiian moun- 
tain heihts. Whitney, Kainter, and Pikes 
Peak all reach greater elevations, bot they 
rise Tron plateaus which ore themselves well 
shove sea level, The “Big [sland'’s" (Hawaii 
Iskind) twin volcanis, Mauna Lon and 
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Mauna Kea, climb straight up from the 
ocean's bottom to nearly 14,000 feet above 
sea level (payee (04), 

On their shapes range the bulk of Hawaii's 
cattle. Parker Ranch alone operates 300,000 
acres, this forming, like Texas’ ‘King Ranch, 
one of the largest family land interests in our 
country. The heir to this principality gave 
up cowpunching for juvenile parts on Broad- 
Wir. 

Ons boat day Big Island cowboys, called 
ponialos, drive cattle in. bellowing, unhappy 
herds down to the beaches, then swim them 
out through the surf to ship's tackle. 

The saddle between the Big Island's vol- 
canic peaks is crossed by a military road 
built during the war ta permit mpid ehifting 
of defenses. To drive this route is to thomb 
through Doré’s engravings for the Jaferme, 
Miles of fava, overlapping (ows, though cool 
row, inspire awe, On such a ride I saw no 
living thing—oniv sullen black tivers of rock, 

Legends spring from this Nature the natives 
knew to blend with early Hawaiian history, 
Some doubt that meneAwres, the strange moun- 
tain dwarfs of Hawaiian legend, built a twee 
mile ditch on Kauai overnight. Many believe 
that Kamehameha I, first to conquer all the 
islands, was born under rare thunder and 
lightning and was smuggled that night to 
another island for safekeeping, It is fact 
that, in the way of Mawaiian chiefs, he lies 
buried now in some secret lava grotto. 

Cine day eight years ago Jap planes roared 
over us; dropped bombs. and strafed. Fram 
the carefully preserved “souvenir” bullet holes 
in of Sugar mill near Pearl Horbor io the 80 
miles of airplane runways, mostly built by 
military engineers, the war is still in evidence," 

Tunnels leading to. underground shops, 
hospitals. and ammunition dumps lattice the 
walls of Oshu gulches, and $100,000,000 
worth of surplus jeeps, planes, cranes, and 
trucks still rust in military order on the 
istamets., 

Red Hill, a view spot northwest of Honolulu, 
is but a shell of earth bottling the of] needs 
of the Pacific Fleet at war. Costing $42 ,000_ 
G00 and 14 workmen's lives, this storage serv- 
ited Halsey'’s long-range reids, is atom bemb- 
prot, and its miles of galleries ore serviceable 
us Shelter for Pearl Harbor personnel, 

Above this maze of tanks wild deer scurry, 
und dove and pheasants rise. Hawail has 
good hunting, particularly on outside islanes, 
where wild boars course the wooded mountain 
slopes and herds of mountain goats range the 

z lands. 

A Federal bird sanctuary extends from 

Niihnu Island through French Frigate Shoal 


The National Geographic Magazine 


to Kure, of Ocean Island, {.400 miles north- 
west of Honolulu.t Terns, frigate birds, alba- 
tross, boobies, and other species people these 
northern ishinds: the main BroUy has its ‘sSpur- 
rows, hill robins, ancd—a recent importation— 
the cardinal, In. the fall, migrant golden 
plover from Siberia and Alwska settle here by 
the thousands; same few fly on to wittter as 
far south os Australia, Most common of all 
are mynas, native to southern Asia. 

Mynas often talk. 1 know one canny bird 
tamed “Jue,” brought up near a Marine 
camp, He calls the family dor by name, 
demands breakfast, observes that “Colonels 
are stupid.” even whistles when girls go bv! 
Fishermen Hunt Prey with Submarine Lights 

In surrounding waters: Hawaii's ishing feet 
patrols, catching nearly 3,000 tons of adn, 
Hiunwatian tuna, annually i panies 574 and 596) 
Fishermen spend half their time looking for 
bait, half the remainder looking for fish. To 
increase the catch, Howniian Tuna Packers, 
Ltd., has developed colored underwater lights 
ta litte bait and is equipping 4 boat with war- 
time submarine listening devices, hoping to 
heat schools af tuna the eve alone can't find, 
_ This Hawaii that wants to become a State 
is the focal point of our western defenses and 
capital of the new wat-won American Pacific, 
From bere the ground and air forces scattered 
on the islands west to Guam are commanded, 
as are atom-bomb experiments al Eniwetok. 
Here is the Commander in Chief of the Pacitic 
Fleet, with his civil assignment as adrainis- 
trator of the Pacific areas held by the U.S 
ae trustee for the nite Nations, | 

Main barrier to Hawiiian statehood is her 
very substance, the source of her life and 
income—water—those 2.400 miles of wnter 
that separate her from mainland United States. 

But Delegate to Congress from Hawaii, 
Joseph R. Farrington, says: “Distance means 
littl: tulay, We have instantaneous radio, 
teletype, and telephone service, We ore less 
than 10 passenger hours from the west coast 
by plane, and there are 30 flights from Hawaii 
to the maoinkind each week. 

“Gur argumenis for statehood are these: 
We pay more Federal income taxes than 12 
States; we have demonstrated our capacity 
for self-government and our levalty, We 
voluntarily joined the Union as a ‘Territory, 
with statehood promised, By every standard 
of democracy we have earned it.’ 





* Sec, in the Nattox at Geomarnic Maca “Life 
on the Hawnii ‘Froot,’"” by Fredenck Simpich, Jr. 
Uniober, 4). 

Thee, in the Nariowat Gooomirmo MAgaZNK: 
“Bird Life Amang Lava Rock an] Coral Sand,” by 
Aletander Wetmore. July, 1025. 
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New Discoveries on the Mid-Atlantic Ridge 


By Mavetce Ewixe 
Profesor of Geology, Columbia Unipersiiy 


Liuler, National Geographic Socnety-Woods Hole Oceanographic [nstituien-Coltimbin University Expeditions 
to the Mid-Atlantic Ridge 


Hiustrations by National Geographic Photographer Robert F. Sisson 


ef ATAND by to tower away!” 
, As this. cry sounded, all hands 
crowded to the rail of our Vitthe re 
search ship Adfontis, rolling easily a8 she lay 
have to an the gray midacean swells. 

It was a lense but eagerly owalted moment 
an our second yovage of exploration of the 
Mid-Atlantic Ridge, the world's longest moun- 
tain range, which rans a full mile deep under 
almost the whole length of the Atlantic 
Ocean,” 

We were about to probe deeper down into 
the mud on the Atlantic's hidden bottom than 
we ever had been able to penetrate before. 
This meant that we would be reaching for 
back inte the ancient history of the Atlantic 
Qeean, and even of the earth itself, a history 
preserved! in the sediments that had been 
piling up on the sea bettom for many millions 
af years, 

Taking core samples of the ocean bottom 
was just one of the many scientific projects 
In our exploration of the Ridge under the 
spansarship of the National Geographic So 
ciety, the Wools Hole ( Massachusetts) 
Oceanographic Institution, and Columbia Uni- 
versity, New York tity. 


Exploring the Undersea World 


Swung out over the ship's starboard side 
wae our new ann improved coring apparatus, 
with which we woukl delve into the dark, 
silent undersea world, 

It was a 40-foot steel tube, two and a half 
inches in diameter, with o sharp cutting edge 
on the lower-end and 1,000 pounds of lead 
weight: on top to drive it down inte the mud 
of the ocean oor, 

Ditible the length of tubes we had pre- 
viously used, ane now equipped with a piston 
to help pull wp whe mud insite, it would 
enuble us to penetrate twice as far down into 
the bottom sediment as we had gone before. 

We were ready now to lower this tube on 
the end of two te, three miles of steel wire, 
het it drive itsell deep into the bettom mud, 

asa corer is pushed into an apple, then pull 
it cut and haul it back to the surface with 
the core of mud. inside for amalysis. 


Mud from the Atlantic Qcean bottom is. 


slimy, unvlimerous-looking studi, as is mud 


om 


from ooyvwhere (pote 423). Bat in that mud 
we qin nod a chronological history of every- 
thing that has happened in and around the 
Atlantic Basin far back into Ice Age times— 
evolution af life, changes of climate, risings 
ond sinkines of the o¢cein bed, We need to 
learn more about all these things. 

Qur ship ley over the western “foothill,” 
ar terraces, of the Mid-Atlantic Ridge, almost 
two miles straight down beneath our keel, 
‘Fhick for hemmed us. in, and cur forhorn 
was sounding a nerve-shattering “bla-a-a" at 
frequent intervals, 

This was the first test of the improved, 
longer coring apparatus we had built since 
our last voyage, Would it work? If by mis- 
tuke we hauled the carer in before it ac- 
tually hit bettom. of if the trip device foiled 
to let it fall freely the last 10 feet, it would 
not secure as wood o sample us the old 
shorter tubes. onl hours of work would be 
wasted. Ff the wire kinked or fouled, it 

might break, causing the Joss of our tube 
ni perhaps thousands of feet of valuable 
wire as well, 

No wonder then that we all felt a little 
tense os Capt, Adrian K. Lane, called) out, 
“Cast off and stand clear!” 

As he pushed the control lever, a grinding 
roar came from the big winch down in the 
hold, the heavy steel wire rattling and shape 
ping as it unreeled inte the sea, 

Aiter about an hour, when we had paid 
out nearly three miles of wire, its Lensian 
suddenly slackened—the coring tube hod hit 
battem, At once: the winch was reversed, the 
tension gauge showed the sudden strain as 
the tube was pulled out of the mud, and then 
bern the Jong haul up, 

As soon as the tube was visible under water 
Hongside, 1 sang oul, “In sight!” Then, as 
it came up ane broke water, “Surface! 

This signaled the captain to slow down the 
winch, then stop, and the corer was hoisted 
aboard. A smear of mud on the outside 
showed that the tube hud successfully pene- 
trated 26 feet inte the bottom, 

We foued that this 26 feet of mud repre- 


* See "Explorme the Mid-Atlantic Ridge,” by Mie 
ree Ewing, Navriwan Gooctarnic Mécaren, Septem- 
len, Tia. 
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150 000 vears af the 


sentice mt lensi J 
cirth = past history It told a story 
of climate chanees-during the Meiste 
ee age, when ghickers were wailwane- 
ne antl retreating on lanl omel the 


faye 
Hiuers gd i. = a 27. CreaALures 
varie!) #5 the ocean woler .warmet| 
and eciled 

(in. the first vovage the sunmme 
before we hac explored the vast Ridge 
farther south, dredging wo otocks Tron 
iis precipitous cliffs, taking core 
camples, making continuous fathon 
fer soundings to chort the peoks 
ies, mn walleye. ol [oS of . the 
Ridge, investigating the type of bed 
rev be lwerieath the ocean cer [he 
thickness of sediment covernme 
nod cantunme «ome of. the weird 
deepsea fish that inhabit the waters 
revi 

This time we weré to make two 
cruises, exploring the Kidge for a 
tila) of four tenths, from the loti 
tude of Newfoundland almost to the 
bilte of Seauth Armertica, ane churt- 
Ing flo the great flat plains om the 
sen floor that flank the Rige on 
tither side (map, page O15) 





Origin of Atlante Rosin 


Facts we gathered on this second 
voyare! will help give «a better wreder- 
Stancing of the onwin, ste, and he: 
tory of the meantic Atlantic Ocean 
hadi, ‘This ereat water-filled ce 
presse minh hove COMM Int 2x 
mlittice® 1 ane att 

Land mav once have extend where 
the Atlantic & now, Conmectiow thre 
continents on @ither site atvl later 
sinkima to form the basin 

Or the Americas may once have 
been joined to Europe anc Africs i 
one great Land mass, then =plit apart 
and drifted away from one another 
open ip th Athlone Basin te- 
Iween, 8 suggested in the famous 
WV ierener theirs of continental cnft 

A thite possibiltte is that when the 
outer surface of the earth first took 
form the continents were thrust up 
obove the general level in the scan 
HOsILhona Lay one Lay as teow, ae LE 
the Athontic Basin has always existed 
Stout Hook and (hain Bag an Vor Shrek Some Of the things we fated on 

this secont) crue create pew scwen- 
tihe piteetles, One was the clistoven 


al prehistoric beach <and in two con 





Ae Wad he 





Tigers of the sg" qoametime: fuuled the In creep el eer frees 
behind the sip (page H0). Tipe of ther teeth were foun) am- 
eller in the towimy cable Ole were shark gid a ileae fl 

s 5 i ‘a . | vanrhy _ 
citer of) used in the sound. pickup apparatoe samples of the bottom, bromcht up in 
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will add much to our knowledge of the past 
history of the Athiniie, 

On this second expedition, too, we made 
the first photographs in natural color ever 
secured in the sea at depths below 600 feet 
(100 fathoms}, 

Sound Echoes Measure Depths 

In more than 3,000 different places over 
Vast areas of the Atlantic we have now meas- 
ured with sound echoes the depth of the sedi- 
ment on top of the bedrock of the ocean floor, 

These measurements clearly indicate thou- 
sands of feet of sediments on the foothills of 
the Ridge. Surprisingly, however, we have 
found that in the great flat basins on either 
side of the Ridge this sediment appears to be 
less than 100 jeet thick, a fact so startling 
that it heeds further checking. 

Seeking to learn the nature of the Atlantic's 
bedrock, whether it is basalt or granite, we 
measured the speed of sound traveling 
through this rock. Sound travels faster 
through busalt than through granite, and 
aur tests, though incomplete, indicate that 
these “basement” rocks are probably heasalt, 
If this is true, it means that the Atlantic 
Ocean basin might be as old as the earth 
itself ancl was not formed by the sinking of 
an ancient land mass, 

One important achievement of our expedi- 
tion was the tracing of a continuous profile 
of the contours of the bottom over Jarve 
areas Of the North Atlantic. This provided 
for the first time « complete and accurate 
picture of the slopes and peaks of many parts 
of the Mid-Atlantic Ridge and the smooth, 
table-flat plains that extend for hundreds af 
miles on beth sides of it to ithe continental 
shelves. . 

All this was done with our continucusly 
recording deepsea fathometer, which messiures 
the depth of the water by the time it takes 
for a high-pitched sound signal to echo back 
from the bottom {page 617), 


An Atlas of the Ocean Floor 


Qur record of the topography of the At- 
lantic’s bottom, made on these expeditions 
and other recent (tlontis cruises, covers 4 
total of 60,000 miles and is drawn on strips 
of paper that if joined tegether would) total 
1.200 feet in length (page 613). Tt forms x 
priceless library of the first detailed informa- 
lion gathered on certain areas of the bottom 
of the sea. 

The record shows: unerringly every “pim- 
ple,” every peak and cliff, every rise and dip 
in the sea floor, On it we discovered many 
new uncharted “sea mounts,” confirmed the 
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existence of others previously reported, and 
also proved the nonexistence of some shoal 
areas that had been erronesualy marked on 
earhier charts. 

An interesting recent discovery made with 
our fathometer was that the submerge can- 
yon of the Hudson River, a continuation, of 
the Hudson Valley, extends 100 miles farther 
out under the sea than anyone had known 
before,* Several years.ago the Hudson Valley 
was Charted out under water to the edge of 
the continental shelf, 120 miles offshore, 

Tracing the Hudson Cunyon 

Rut on this trip our fathometer found a 
slight dip even farther out, We have now 
traced this canyon for another 100 miles 
across a lower, second slope on the edge of 
the continent, in, water one and a half to two 
and a half miles deep. Here the valley is 
two to three miles wide and 300 fo 1,800 
eet below the level of the shelf through 
which i, cuts: | 

Lf all this valley was originally carved out 
by the river on dry land, as seems probible, 
it means either that the ocean floor of the 
edstern seaboard of North America once must 
hove stocd| about two miles above its present 
level and has since subsided, or élse that the 
level of the sea was once about two miles 
lower than now. 

Another mystery of the sea, a5 yet unsolved 
shinwed up again on our fathometer, as it had 
the vear before. This is a-strange echo that 
in the daytime is reflected from about 300 
fathoms (some 1.800 feet) down and is en- 
tirely separate from the echo sent back from 
the ocean bottom, At night this unusual 
echa comes from near the surface, 

Everywhere in the sea we found this echo, 
It may come from the-plankton, vast hordes 
Of sriall sta creatures which move up near 
the surface ot nicht and sink during daw. 
light. Tt has been suggested, however, that 
thé echo might come from great schools of 
fish far out in the open sea where no one 
has thought they exiated, 

Should this be true, the sea may contain 
preater resources of food than anyone has 
sHspected, We dain gave the data we gath- 
ered wn the echo to Dr, H, B. Moore, who is 
shuidving the subject at Woods Hole. 

We dredged up mecks of leneous, or “fire. 
made,” type from the sides anid tops of peaks 
om the Mid-Atlantic Ridge, which Indicated 
that subawrine voleanees and lava flows have 
been active there, Prohably the whole Ridge 
is highly volcanic, with perhaps thousands 

* See Tbe Mighty Hudson,” bis Albert W. Atwoand, 
SATS AL Geoariile Marnatmre, Jily, 1948, 
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Aidentiv Followed a Zigzag Course Exploring Ocean's Hidden Mysterics 


Srienitsts from Woods BAnle, Miasanchusrtts. 
Mid-Atlantic Rider Expedition 


Sea and the waters arciind Cape Verde | leaneds 


fa Ue 
The first trp trclucked the Agores and Pennuda Rises | 
tiewtis proied) bolliws and mountains ramping cre 


mites dure the sestend 
the arcone) thu Sarria 


we tripe epanine Taro 


foarte deep off Anticon to the Avors where pene of the Ridge emerge roo the Ationtic (hora, 


ef ued outpourings fod active and extinct 
cones scattered) along its entire length 

With the Bluke trawl, a lone conical nett 
With a yawning mouth, we hauled up spect 
mens of deepsea life, among them a vicious 
looking fish whose lower [aw slid tn and out 
instead of opening in the waual way (pages 
b24, 625, ancl #49). 

One we were surprised find peces 
of lettuce in the trawl, until we tealized the 
mess hiv had dumped some table refus: over 
the side just before the trawl was hauled to 
the surface! 

Behind the ship we towed what we calle 
“the fish.” a magnetometer that recorded 
thanees in the maenetion of the rocks on the 
baticim far below. the fret time this hud been 
done ta the ocean bwems., 
origin are stranghy magnetic 


i 


When the maz 


Rocks of jenenus 


netometer record shower! on increase or dis 
tortion. in taagmetism, i wae a sirong imedia- 
tion that we were passing Over old Inova recy 
or volcanic areas on the sea floor, 

St such thmes our fathometer often. would 
show a mountiin or small riae.on the bottam 
at the same point, confirming that there are 
many. peaks of volcanic origin scattered aver 
the Aflantic Basin, 


Ridge’s Peaks Rise to Form Islands 


lis peaks and ranges; as tugged and prre- 


cipitous as any mountain range known on 
land, rise wheut 10,000 feet above the level 


plains on either side, These plains avernge 
ahaut three miles below the surface, “Only o 
few ool the Redgee's highes! peaks emerge above 
the water surface to form the idlands of the 
Arores: St. Poul Rocks (Rochedos Sao Panay |. 
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Ascension, Tristan da Cunha, Gough, and 
Bouvet." 

There is no reason to belleve that this 
mighty underwater mass of mountuins is con- 
nected in any way with the legendary lost 
Atlantis which Plato described as hiving sunk 
beneath the waves, | 

Our ship, the Atlantis, research vessel pf 
the Wools Hole Oceanugraphic Institution, 
is a 146-Toot steel-hulled ketch, specially de- 


signed fer Goeanoeraphic work. She travels 


primarily under ‘sail, giving her a cruising 
range out of all proportion to her size; and 
an auxiliary. Dievel engine provides motive 
power when winds fuil. 

As on the previous cruise; we carried a 
crew of 18, commanded by Captain Lane, 
iarmerly of the 0. S; Const Guard, and a 
scientific staff of ten, Robert F. Sisson, Na- 
tional Geographic staff photographer, made 
the cruise to obtain a pictorial record of our 
work. 

Weighing anchor at Woods Hole, we soon 
were ureler full sail eastward, 

One of our new and weleome picces of 
housekeeping equipment was a ddep freeze, 
which insured plentiful supplies of fresh meat 
and veretables, 

Stowed in the hold. on deck, and anywhere 
else we could find space were rock dredges, 
coring tubes, trawl frames, cases of bottles 
lor preserving biological specimens, boxes for 
rock Specimens, etc. 

Wound on, the three winches were more 
thin four miles of half-inch steel-wire rope 
for lowering our coring tubes and dredges, 
five miles of §/32-inch wire for the deepsea 
camera and the bottles for collecting water 
samples from the depths, and 2,000 feet of 
4/32-inch wire for sending down our tem- 
perature and pressure-measuring instruments 
(page 640), 

Toy Balloons and TNT 
An important, if bizarte, item wis 2,000 


brightly colored toy balloons to. be used as 


floats for the “PNT charges we exploded for 
measuring the depth of bottom sediment, 
We carried 4,500 pounds of TNT, stowed on 
deck where it could be quickly thrown over- 
bord in case of fire (page 620). 

Schools of porpoises frequently turned up 
to escort the ship, diving under the bows and 
playing about. A: few cases af seasickness 
smn cleared up, and all hands began getting 
settled in the cramped quarters and learning 
to stand watches on some of the scientific 
projects that went on day and night, 

Once every hour, around the clock, we set 
of a “reflection shot’ to measure the depth 
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if sediment on the ocean hottom, JA small 
charge of TNT was attached to a couple of 
toy balloons for floats and Mung over the side 
with the fuse tenited (page 622). 

When the charge exploded. the sound waves 
traveled down through the water to the bat- 
tom, Some were reflected back to the surface 
from the mud on the sea floor, but others 


went down through the mud and were reflected 


hack from the solid bedrock below, The 
difference in the time it took for the two 
signals to be picked up by our hydrophone 
established the depth of the sediment. 

Often sea gulls and petrela were attracted 
bythe bright colors af the balloon floats, only 
to fy off with loud squawks of injured dignity 
when the underwater explosion showered them 
with water, 

Shark Gets Dose of Castor Oil 

Sharks were more troublesome kibitzers. 
Suddenly the hydrophone would fail to work, 
and we would find the tips of <shurks’ teeth 
imbedded in the towing calle (page 612). 
One shark bit off some celluloid tubing, rubber 
sheathing, und a pow! dose of castor oi} used 
in the sound pickup apparatus, We fat the 
caster ail served him right! 

These ocean-bottom sediments we measured 
ire formed from the shells and skeletons of 
countless small seq creatures that die and 
sink year after year: from volcanic dyst and 
wind-blown soil drifting out over the sea: 
and from the ashes of burned-out. meteorites 
and cosmic dust from outer space sifting con- 
Stantly down upon the earth, 

Near the coast. where much material from 
land is carried out into the water, one or two 
feet of sediment may be deposited on the 
ocean floor in 1.000 veers, but farther out 
hear midocean only half an inch may be laid 
down in the same leneth of time. ‘This is 
known from the age of fossils found in the 
mud and the amount of radium in various 
layers, which is also a measure of age. 

Always tt had been thoucht the sediment 
must be extremely thick, since it had teen 
accumulating for countless aves, like snow in 
Arctic areas. But on the level basins that 
funk the Mid-Atlantic Ridge our signals 
reflected from the bottom mucl ancl from 
bedrock come back too clase together to 
miastire the time between them, These 
echies are complicated, but we think we 
are reading them correctly and that they 
show the sediment io the basins is less than 
[00 feet thick! | 

* See “Our Global Gcean—Last and Vast Frontier,” 


by F. Barrows Colton, Narita. Guodnarme Maca 
tint, Janwiry, 1445; 
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Life on ANantis:-by now had settled into 
the normal routine of lone hours of work 
atid too littl sleep (phge 625). As Bob 


Sisson said, “The only way we knew it was: 


Sunday was that the cook served turkey for 
dinner!" 

What little sleep we did get was broken by 
the hourly explosions of the bottom-sediment 
measurements and the roar of the big winch 
lowering or raising a coring tube or dredge, 
Below decks the winch sounded like a whole 
syondron of B-29"s passing low dverhead! 

Bearils-sprouted, and a stream of salt water 
from & hose on deck provided the only chance 
for baths. 
must be worn at table, Though we had to 
eat in shiits, meals were regular ani ample, 
There were always cheese, sausage, bread, und 
cofiee ready in the galley for the men on 
night watches, 

Now and then a gang off watch would 
wither below to sing oll chanteys to the ac- 
componiment of Captain Lane's accordion, 

We washed our own clothes with strictly 
rationed fresh water, and almost always. the 
rigging was decoruted with odds and ends ol 
underwear, T-shirts, and towels hung. up to 
dry. 


Ship Stopped to Bake Bread 


Sometimes we had to heave to to let the 

cook bake bread, When the ship was under 
way In heavy weather, her steady peunding 
against the waves would prevent his bread 
from rising, but not his temper! 
Crossing the Ridge, we drew a detailed pro- 
file of its peaks with our fathometer, Flank- 
ing the central highlands we found deep 
treriches separating the main Ridge from the 
lower terraces.on vither side. ‘These trenches 
drop down to depths of more than two miles, 
While the central peaks of the main Ridge are 
approximately one mile under water. 

We found similar trenches when we again 
criesed the Ridwe farther south, but do riot 
yet know whether they rum its entire length. 

These trenches: may mark the Ieations af 
the great faults: that undoiibtedly extend 
sanewher through dr near the Mid-Atlantic 
Ridge and which are the sources of many sub 
mating earthquakes that center there. 

In these ditches and in other deep places 
we Jowered thermometers to get the tetupera- 
ture of the water far down in them, « clue to 
whether they are canyons or enclosed basins. 
If basins, the water would be comparatively 
warm, because the cold water of the ocean 
bettom could not flaw into a basin entirely 
surrounded iy walls: . 

Turning south, we cruised along the east- 


Cine strict rule was that chiris. 
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etm flank of the Ridge, with our fathometer 
drawing @ picture of terraces between two 
and three miles deep under our keel, 

Farther along, in a depth of 3,600 feet (600 
fathoms), we found rocks that tell on inter- 
eating story about the past history of the 
Atlantic Ocean. We photographed some on 
the bottom that were over a foot in diameter, 
and those we brought up in the dredge prover 
to be granite ond sédimentary rocks of types 
which originally must have been part of a 
vontinent, 

Most of the rocks that we dredged wp here 
were riunded and marked with deep scratches, 
or striations; This was a god indication that 
they had been brought out here by ice, for 
it showed that they hacl been dragged over 
Other rocks while in the grip of the glaciers 
oo land, But we also found some loosely 
consolidated mud stones, sa, saft and weak 
they would not have held together in the iron 
frasp of a -eglacier, How they got out here is 
another riddle to he solved ly further reseanch, 

Crossing the Ridge again to the westward, 
we stopped to make one of our frequent meas- 
urement: of the speed af sound through the 
basement rock beneath the kea hottom, to 
see H it wis basalt or granite. 

In these tests the Atlontis served ss a listen- 
ing post for explosions set off from the whole- 
baat, which sailed off about 12 miles. A beam 
fram the ship's radar, reflected off a target 
in the boat, gave an accurate mensure of the 
distance. When the boat's crew set off TNT 
Charges in the water, the sound traveled down 
through the bottom sediment, horizontally 
through the bechrock, and up through the sedi- 
ment again to the ship's hydrophone, 

Unehorted “Sea Mount" Found 

As we sailed toward the Azores, our fathom- 
eter revealed an uncharted “sea mount” on ‘the 
bottom, about half aomile belew the Surface. 
Near by we lowered our coring tube again 
ina depth of 8,000 feet on the Ridge itsuli 
and brought up oa core 28 feet lonw. It con- 
tained many layers of volcanic ash, probally 
from. eruptions in the near-by Asores. 

Running south parallel in the Ridge, we 
crosse(] the Hironcdelle Deep on the Azores 
platiorm, the base of the islands, where our 
fathometer showed a great hole dropping dewn 
to 1.809 fathoms, as if a volcano, had caved 
fh there ot some time in the ‘past, 

As we neared) Ponta Delgada on the island 
of Sa0 Miguel, the ridges and valleys 100 to 
$00 fathoms beneath us seemed almust to 
duplicate the terrain above water on the 
island ahbend (page 628), Going ashore we 
stood drvshod on one of the few pomts where 
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New Discoveries on the Mid-Atlantic Ridge 


the Mid-Atlantic Ridge wctually reaches above 
the level af the sea," | 

After weeks with almost oo word from 
home, all hands avicly devoured the big stack 
of mail courteously brought te us at the dock 
by U. S. Consul (Clifton R. Wharton, 

Also on hand to greet us was José, the local 
barber, who had done a lind-<cifice business 
when we touched here the year before. But 
this time everyone had fresh haircuts given 
on board the Atlantis by seaman Otto Salberg: 
and poor Jose got not a single customer, 

While the ship tonk on fuel ofl, water, and 
other stores, some of us tried the Portuguese 
version of a banana split at an “American” 
codes fountain, while others Satisfied] their 
ctavitig for fresh fruit by consuming Axorian 
apples, pintapples, grapes, bananas, 

Shore Interlude Enjoyed 

A few of the crowd moved into the Incal 
hotel to enjoy hot baths and a brief respite 
from the croweled, noisy sleeping accommodda- 
tions on the ANentis, Most of us toured the 
island to enjoy its rugged mountain scenery 
and get acquainted with the hospitable, 
friendly people who made us welcome every- 
where (pages 631, 652, and 33), 

Voleanic eruptions built the Azores above 
the sea (page 6279), just as similar eruptions 


have undoubtedly created many of the uncder- 


water peaks of the Mid-Atlintic Ridge that 
we had charted. 

One voleano at Furnas, on the eastern end 
of Sao Miguel, is still active enough to pro- 
duce mimerous hot springs in its crater, the 
site of a health resort where people come 
to drink and bathe in the sulphurous waters. 
In the crater of another volcane are two 
lovely lakes, one green, the other blue, though 
they ure separate] by only a few yards of 
land (page. 6350). 

While we were at Ponta Delgada, one of 
the Western Union's transatlantic telegraph 
cables broke just off the Azores. Later the 
company inquired whether we were operating 
in the vicinity ot the time, suspecting per- 
hans that one of our coring or dredging opera- 
tions mht have caused the break, But since 
Affentis was tied up at the dock when. the 
break occurred, we were able to plead not 
guilty. | 

As we sailed on westward from the Azores, 
the probing finger of our fathometer found 
iwo more new sea mounts rising from a depth 
of about a mile and aw half to within 1,200 
and 3,600 feet below the surface; then we 
passed over a gently sloping urea of the bot- 
tom about 1.800 fathoms deep, interrupted 
by low mountains, 


635 


Next day we gigzagged back over the Agores 
platform, a submarine elevation o mile and a 
alf deep on which the islands stand. This 
rlatiorm is covered with thick sediment, the 
first place we had found where there was 
such a thick laver on the highlands of the 
Ridge, where usually the sediment is thin, 

Passing off the platform and out over the 
deeper hasin, which plunges down to L800 
fathoms again, we mace a photont sre of the 
ocean bed. It shows mud. penetrated with 
small holes, queer little trails apparently Teft 
by something moving along the bottom, and 
mounds two or three inches wide. What made 
them is a mystery. 

We took our first deepsea color photographs 
on top of a sea mount discovered the year 
before and on its flanks in 900 to 2.400 feet 
of water. One showed ripples in the bottom 
sand which must have been made by under- 
water currents, though no one had believed 
that currents reach to depths as great as this. 

Cther photographs showed many of the 
mysterious objects known as “seu biscuits,” 
round pieces of rock several inches in diam- 
eter, one-half to one inch thick, and concave 


Tike a saucer dn one side. Later cur dredge 


brought up two large hauls of sea biscuits 
for further study. 

None of our pictures happened to catch 
startish, clams, and other forms of life usually 
found at this depth, but we hope another time 
to send down bait or light lures with the 
camera to attract sea Creatures inlo ringe, 
We proved at least that color photography in 
the deep sea is possible, and in the future will 
be a valuable towl for exploring the ocean 
depths 7 


Small Rock a Valuable Find 


Lowering cur dredge, we tried to drag it wp 
the steep side wall of the mountain to scoop 
up rocks. It stuck fast, but after much 
maneuvering, somewhat like playing a fish on 
the end of a mile-long line, it came loose, 
bringing up only a single three-mch rock 
freshly broken off the cliff. 

This small rock proved a valuable find. It= 
structure indicated that this sea mount is an 
ancient volcano that once may have stow! 
above the sea, since its original peak hes been 


*Soc, in the National Giouarne: Managem: 
“New Man.of the Atlintic Ocean,” by Leo A. Borah 
and Wellman Chamberlin, Seplember, 1941; “Eure 
pean Outpost: The Arores,® by Hariet Chalmer 
Adams, January, 135; an "Americun Airmen in the 
Agorea,” 1 ills in color, February, 1246. 

See, in the Nanos, Groowe Macariernr, ly 
William Beebe: “Half Mile Dawe,” December, 1004; 
*Wonderer Under Sea,” December, 1932) amd “Dhespths 
of the Sea," January, 1952. 


6.30 


eroded down to the flat top it has today, The 
rock contains many fossils which may enable 
us to determine. the geologic period during 
which the peak was eroded, 

But now bad luck overtook us. Hoping 
to Ssctape up more rocks from the mountain- 
side, we lowered the dredge once more, Again 
it stuck fast, and] this time all the captain's 
effurts to dtslodge it failed. There was noth- 
ing to do but break loos by main strength. 

All hands were ordered off the decks and 
below, for if the wire should break near its 
upper end its terrific backlash could. easily 
kill or badly maim anyone it struck. ‘Then 
the brakes on the winch drum were set tight, 
und the order was given for full spéed ahead. 
Since the wire parted far down wear its lower 
end, there was po backlash, but we lost a 
dredge and a specimen of submarine ruck that 
we wanted badly, 

More bad luck dogpred our course, We 


wanted to sail farther to the southwest to. 


explore again another section of the Rider 
that we studied in detail the previous vear, 
but adyerse winds kept us fram it. 

For three dave we crossed and recrossed 
the Ridge, tracing its profile with eur fathom- 
eter, gathering samples of the bottom, and 
stopping now and then to take underwater 
photowrupkhs. Some of the pictures showed 
what looked like “burrows” and “‘anthills"’ in 
the bottem mud, so far unexplained, 

For 12 day: then we sailed westward, across 
the terraces on the west side of the Ridge 
und oul over the vast flat plain that extends 
three niles deep and 300 miles wide oll the 
way to the Bermuda Rise. 

All along this route we probed into the 
hettiom with our coring tube, to learn more 
of the ancient history of this great basin, 


Kottom Sampling Tricky Business 


Pushing a 40-foot tube down into the mud 
three mules below you, without being able 
to see What vou are doing, i6 a tricky business, 
Though it is lowered on the end of a steel 
wite, the tube must fall freely just before 
touching bottom, to insure that the weights 
nn iz upper end push it well down into the 
Mi kich. 

To accomplish this, a trigger hangs several 
feet below the ered of the tube. When it 
touches ‘bottom, it releases a clamp helding 
the coring tube te the wire and permits it 
to fall freely, 

On our previous voyage, friction oan the 
inside of the coring tubes sametinies preventer 
seciment from being pushed! all the way up 
inside, This time we rigged a piston which 
was pulled up within as the tube penetrated 
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the mud. creating a suction that helped over- 
come friction, 

On the Bermuda Rise, the great undersea 
platiorm on which the ishinds.stand, we found 
sediments up to 7,000 feet thick, in contrast 
with the thin layers on the bottom of the 
deep basins on either side of it. This sedli- 
ment extends southwest to the Bahamas, Why 
this part of the Atlantic’s bed is covered with 
such thick sediment is a geological riddle, 


Hurricane Threatens Of Bermuda 


This same day the radio brought us news 
Of a hurricane off Bermuda that might catch 
us before we could get home. But we risked 
stapping once mote ta take a core sample 
on the edge of the lower continental shelf 
almest opposite the point where we later 
charted the underwater continuation of the 
Hutson Valley (page O14). 

Deep down in this cone was a four-foot 
section of layers of mud and clay of sharply 
contrasting colors—red, green, cream, and 
black, Probably some ancient submarine 
landslide mixed up the strata to form this 
variegated color pattern, We wondered if it 
could have had any connection with the Hud- 
son's underwater canvon, 

The hurricane veered out to sea and crossed 
our track just a day behind ws as we sailed 
into Woods. Hale to unload our specimens, 
recondition equipment, and restock the ship, 

Four weeks later Atlantis was again at sea, 
heading this time for a new hunting ground 
farther south on the Ridge, As | was unable 
to make this second cruise, Mr. Brice Heexen, 
one of my graduate student assistants at 
Columbia, a veteran of our two previous vor- 
ages. headed the sciontifie staff this time. 

_ For a solid week Atgntis sailed southeast- 
ward across the great plain on the sea floor, 


almost unbelievably flat and level at a depth 


that seldom viried much from 2,600 fathoms 
(almost three miles), and sloping dawn to a 
maximum depth of 2.900 inthis. 

Much floating vegetation was sighted, for 
the ship was now passing through the famous 
Sargasso Sea, named for the sarpassum, or 
gulfweed, which is assumed to be torn loose 
from the batter in coastal areas of the At- 
lantic and drifts to this part of the ocean 
(page 621), Here it multiplies, and is found 
In din area wf about two. million square miles, 
Tiny air bladders keep the weed afloat, T have 
never seen it forming continuwcus masses which 
could in any way impede the progress of 
i ship.* 

But this good luck did mot last. As one of 


* See “Sinclhiads Of Sclence,” by (eorge Finlay Sim- 
mont, NATWINAL Grtcmarse Macarnxe, July, 127, 
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Today the Morristev is that modern rarity, 
4 sailing packet, a. passenger vessel opérating 
under soil only, with her engines removed. 
She plies back and forth across the Atlantic 
carving Portuguese-Americmns at low fires 
to rewisit their bomeland, Some of our people 
visited aboard and found the sturdy old vesael 
as spotless and shipshape os ever she was 
when “Cap'n Hob” sailed her inte the northern 
ie pucks. 7 7 

Delay dogged the expedition here. There 
was no pump to transfer fuel cil, and each 
drum had to be hoisted aboard and emptied 
by hand into the AMentés’s tanks, 

Mranwhile, the bacly needled resistor for 
the winch had been flown as far as Dakar. 
But no plane was available to bring it to the 
Cane Verdes, =o there was no choice but to 
eo amd wet tt. Eastbound, the fathometer 
showed that the 40-fathonr platform on which 
S40 Vicente stands drops off suddenly to a 
steep slope down to 1,400 fathoms, and then 
to a 2,000-Tathom dish-shaped basin between 
the Cape Verdes ond the gentle rise In the 
bettom that marks the continental shelf of 
Adrian, 

In the very bottom wi this basin the farhom- 
eter traced two strange trenches about two 
miles wide but only 340 feet deep, The party 
found them again farther south as the ship 
puissed over the basin going west and won- 
dered if they could be submerged river 
vallevs like the Hudson trench. — 

south of the Cape Verdes, after leaving 
Dakar, the fathometer traced another new 
sea mount, @ volcanic peok that rises a mile 
hith above the bottom around it, which 
[2,000 feet deep. From there the bottom 
sloped cradually down to 18,000 feet (three 
and one-half miles), before climbing ajain 
loward the Ridge. 


Oo the Home Stretch 


Sailing west toward the Ridge again, on 
the home stretch in fine weather, the ship's 
company had ne inkling of what fate had iin 
store for them, South of the Cape Verdes 
the Atigntis was hove to and the coring tube 
lowered in 2,900 fathoms, 

Without warning, when the tube was almost 
on the bottom, the wire broke only a few feet 
from where the men were watching It pay out 
over the ship’s side. They had a narrow 
ecape from serigus injury, as the broken end 
whipped back wickedly. Down to Davy 
Jones's locker went two and a half miles of 
irreplaceable wire! That was the end of 
probing the bottom with the 40-foot corer. 

As the ship passed into the foothills on the 
eaatern Slope of the Ridge, the mainsail, weak- 
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ened after being torn on the eastward trip, 
lore away again on the lower side. ‘The cap- 
tain decided wot to try te repair it, though 
Ciroumslances soon were to forme the crew 
to fix it after oll, 

A new kind of underwater contour showed 
up on the fathometer here as Affontiy crossed 
the Ridge 1.000 miles farther south than we 
had explored it before, On the east side the 
terraces typical of the northern part of the 
Ridge were missing, and the Ridge itself was 
lurawer and stood lower, well over a mile 
below the surface. on the west side the weal 
terraces wete found, but with sharper rises 
and depressions than farther north, 

All again seenied well as 4 ientis sailed on 
over the great pain of the Atlantic's western 
basin, when seaman Fred Rent suddenly be- 
came Hl with pain in his abdomen sq severe 
that he could not eat or sleep, The ship 
carried ned doctor, and with the engine at full 
spect] a course was set for Barbados. three 
(avs away, the nearest point where the sick 
tin could get medical attention, 


More Trouble! 


Still more trouble was on the way. Early 
next evening, without warning, a loud thud 
sounded throughout the ship, followed by the 
noise af the engine recing. The propeller had 
come loose from the shaft and was useless 
just af the thie it was needed most! 

There was no. choice except to make the 
best speed possible under sail; but the main- 
sail was still unrepaired, sind with onty mizzen 
ari) headsails available Atlentis could only 
limp along at about four knots, 

Kent became delirious, andl the captain had 
to keep dosing him with morphine to relieve 
his pain, Early next moming the propeller 
fell off ond sunk, The 0, 8. Public Health 
Service radioed that arrangements were being 
made fora doctor to meet the ship in Bridge. 
own, Barbadas. 

All day two:of our veteran seumen worked 
feverishly to repair the mainsail, Then that 
night the mizzen sail ripped! With only the 
headsails remaining, the ship made but two or 
three knots mest of the time, At last the 
repairs un the maimsail were finished, it was 
set, and Aventi picked up speed, 

Routine scientific work went on, but of 
course mo stops could be made to use the 
camera or dredge, A British tanker out of 
Bridgetown radioed un offer to take Kent inte 
Barbados, but by the time she came into sight 
the sta was too roth for a safe transfer. 

At last the ship reached Barbados, and the 
sick man was taken te the Bridgetown hospital 
where he stayed until he was able to fly home, 
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The Pink Birds of Texas 


By Pati A, ZAHL 


With Ulustrations from Photographs by the Author 


every Texan will sing loud and long 
4 & praises of his Stte’s cattle, its rice 
and cotton, its:oil and industry, its orchards, 
skies, coasts, und lands, 

There i, however, one natural treasure 
possessed by ‘Texas, almost alone among the 
States, about which few of its prowd citizens 
have any knowledge—the roseate spoonliill. 
This avian treasure lies in the vittual shadow 
of oil derricks, within sight of tank barges ane 
steamers, It is one that exists in the common 
domain of the Nation's natural wonders. 

To comprehend this spectacular coup of 
Nature, one must distill the pink from a Texas 
sunrise and pour the essence over a mass of 
soft feathers, The feathers must be delicately 
malded into the shape of a bird about the 
heeht of a wild turkey, but more slender. 

Before releasing the creation to travel 
through air and sky like a patch of flome, 
one Should add «a droll head from which ex- 
tends a grotesque spoon-shaped beak (page 
643), These components blended, there 
emerges the raseate spoonbill (Ajaia ajaje), 
found today in secret abundance along the 
Gault ijttoreal of Texas, ancl in more scattered 
rarity im Louisiana and Florida. 


Lost in Qwest of the Rosente Spoonbill 


Tt was-in quest of this Incredible bird that 
John H. Baker, president of the National 
Audubon Society, two of its. staff, George 
Burrows and Nick Schexnayder, and the 
writer found themselves on the evening of 
June §, 1945, squirming on the horns of a 
real ‘Texos dilemma, 

We had set out from Houston early that 
morning, and by nightfall were west of Galves- 
fon. In the prescribed channel there was 
ample depth to accommodate the 20-inch drait 
of cur Chris-Craft cruiser: but on either side 
were dangerous shoals and uncertain shallows. 
Dusk had fallen and was rapidly being re- 
placed by darkness, 

We were desperately seeking a chart-cesig- 
nated tributary channel which would lead ws 
into deep and sheltered! waters where we could 
safely anchor for the night. But we were 
unable te tind the channel markers indicated 
on the chart. We dared not cast anchor in 
the main channel for fear of barge traffic, 
and we dared not venture out on either side 
for fear of shoals, 
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To make matters worse, the bulb in our 
overhead searchlight suddenly burned out. 

Finally a small shooner came within call, 
We hailed it. With native skipper and family 
aboard, this outtit-should certainly know these 
waters, 

“Where's the channel into the harbor?” 
we called, to be answered immediately by a 
confident “Follow us," 

Gratefully we fell behind, and in the now- 
sullen darkness inched along, careful to follow 
every turn af the schooner, Still no harbor, 
At lost the skipper of the schooner announced, 
“T'm lost,” 

At this embarrassing moment the lights of 
a. shrimper hove into view, coming from the 
opposite direction. The schooner was soon 
hailing it, and we could hear voices raised in 
the darkness. Shortly the schooner—and we 
In turm—were following the shrimper: but be 
fore Jong the leader of this nighttime parade 
came to a halt. 

“We're lost, too,” the shrimper captain 
shouted to his followers, 

Said the skipper of the schooner, “We're 
anchoring here till morning.” | 

With: similarly abrupt and impatient final- 
ity, Schexnayder, our pilot, made for the 
nearest buoy and anchored! alongside, Bars 
to the left of us, shoals to the right! Invok- 
ing heaven for salvation from harges, we 
turned uneasily into our bunks. 


Good Luck Follows Bad 


Such was the beginning of cur spoonbill 
adventure, but with the episode of car fect 
night out we hacl apparently used up our full 
quota of bad luck. Heyinning next morning, 
and in succeeding days, the expedition moved 
with the smoothness of a Hollywooe script. 

My compulsion on this trip was-to see the 
fabulous spocnhill in its natural habitat. The 
Audubon people were out to survey the effi- 
cacy of their sanctuary svstem for water birds 
of the Gulf const. As of 1948, how were the 
birds withstanding the oil operations, the cinul 
dredgings, the fishing for too much by too 
many? Was the maintenance of guardian 
wardens at island hide-outs during the breedd- 
ing and hatching season paving conservation 
dividends? 

Earlier that first day we bad drawn wp 4 
quarter of a mile off Vingtune Islands. which, 
quiet and low, He in the tawny waters of his- 


faz 


toric Galveston Bay, less than 40 miles from 
Houston's towering skyscrapers and metro- 
politan hustle. 

We were peering through our binoculars 
when the vegetation suddenly hurst into pink 
flame us a mass of spoonhills left their folinze- 
hidden mests and erupted inte the sky. 

The initial burst of spoonhills was quickly 
diluted by the joining-in of yaet oumbers 
of other bird species which were circling the 
sna. Herhtening the contrast of the spoon- 
bills’ roseate color were multitudes of snow- 
white egrets. black-and-white ibis, skimmiers, 
ond several species of slate-hucil herons. 

Perhaps sensing that we had come: as 
iniends rather than foes, most of the birds 
soon Settled and disappeared into the shrub 
hery. Others net so trusting glided down on 
distant but still visible shallows, where, alert 
and anxious, they watched and-watted, Fold- 
ing its wings in landing, each spoonhill seemed 
to draw a candle snuffer over itself and dim 
its brilliant flame 

With skilled enontd the Audubon observers 
Studied every move through their glosses, 
counting and recording the number of adults 

aml the number of immatures. From such 
figures would result fairly accurate estimates 
of the avian population, the probable number 
of nests, ond the season's rate of reproduction, 


Species Comme Back from Near Extinction 


Here on this Bland, not far off the shores 
of Gulveston Bay. we hud sem evidence of the 
miraculous rehabilitation from virtual extinc- 
hich of one of Amerca’s most lamers birds, 

This fact was made more dramatic by other 
sights down the bay, Dozens of oil rigs 
dotted the distant horizen, and several der- 
ricks stood there geared for active drilling. 
ius vents from some of the wells hurned with 
a color only weakly competitive with that of 
the spoonhille, Both avian and oi) activities 
seemed! to proceed with mutual anconcern, 

As long-as the drillers do net pollute the 
bay with off and silt waste, as long as their 
personnel does nol trespass on or foo near the 
bird islinds, as long as there ts no shooting — 
the spoonbills pay litle attention to nmuun's 
reaching below the surface of the water for 
black treasure, 

But Jet any of these conditions be violated, 
and the spoonbills will quickly abandon tests. 
egzs, and young, All they demand is privacy 
for their connubtal activities. 

An effective truce between man and bird 
dic] not always exist. There is evidence that 
hefire 1850 the whole coustal area from the 
Rio Grande to Florida was alive with untold 
thousands of Hocking spoonbills. 
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The great encounter developed as American 
civilization commenced its scuthwestwardl 
march. Tt is perhaps tnderstandable why, 
with their own physical survival at stuke, the 
pioneer and early settler shot for needed food 
any bird that came within gunsight. 

Later, even though the need for such food 
had long since vanished, slaughter of birds 
increased, stinmilater] mainly by demand for 
plumage. By 1960 the spoonbill had become 

an American rarity. There were no Kniwn 
Dreedi¢ng colonies in Texas in. 1919, virtually 
nene in Florida, However, in the remote 
lagoons of Mexico and Cuba the spoonbill 
clung. fo life. Occasionally s few members of 
the declining species would venture back to the 


islands of the Gulf coast ond attempt nest- 


ing, but with littl success. 
Audubon Society Sanctuaries Successful 


Beginning in 1931, and extensively since 
1936, aeveral island proups along the Texas 
coast known to harbor spoonbills were set 
aside by the National Audubon Society as. 
sanctuaries and thoroughly patrolled during 
the nesting months of March hrowgh August. 
By 1941 the spoonbill population of the Texas 
littoral had miracuk MY humped to thousands. 

As a result of direct educational efforts, 
people living in the neighborhoed of the im- 
oe agh shines developed local pride in “theit” 

irs, Ol companies became increasingly 
aware at the good-will value of wildlife con- 

servation in their drilling areas. Local nature 
groups became active in promoting bird pro- 
tection for both economic and esthetic reasons, 

The principle of trace was practicable: ond 
the restate spoonbill was saved te adorn Texas 
skies, saved to help maintain the biological 
balance between air and water founa. 

Qur cruiser lay onky a few hours off the 
Vingtune Islands in Galveston Bay, We did 
not go ashore, for nothing can be more dis- 
wetrous than the blistering heat of poonday 
which beats down on ez#s and young when 
parent birds are frightened from their nests 
and inte Heht. — 

Swinging the how of our boat southward, 
we proceeded down the hay, past Texas City, 
through Galveston Hirbor, It was west of 
Galveston that our charts had proved un- 
availing and we had spent the night humbly 
anchored by a buoy. But next morning 
bright and early we were off again, speeding 
southwestward on the Intracoastal Waterway. 
Our intention wis to visil, or at least to recon- 
noiter, every principal bird island along the 
coast from Galveston to Laguna Madre, south 
af Corpus (Christi, an area teeming with all 
manner of wetter birds, 
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The Pink Birds of Texas 


Tn the davs that followed we found ishinds 
white with egrets, others covered with lum- 
hering brown pelicans, come alive with skim- 
ners, wills, und terms. But the islands to 
stir one’s avian dreains we found in what 
is known as the Second Chain, separating 
Mesquite and San Antonio Bays, It was on 
this Second Chain of Islands that some years 
eotlvr Robert Porter Allen had made many 
of his now-classic observations on the biology 
of the spoonbill, 

It wos over these islands, relatively remote 
from human visitation, that James J. Carrell, 
late of Houston, willed that his ashes be 
dropped from a plane. Carrcill was among the 
first Texans-to realize the danger of the spoon 
bill's extinction and the impeartance of its pro. 
tection, Tis interest in conservation led to 
the naming ane establishment of Carroll Esland 
as one of Texas's great bird sanctuaries: ‘The 
island, happily isolated, and alive with u 
fantasy of breeding birds, is today a dynamic 
monument to a distinguished: conservationist. 


Hreeding Place of the White Pelican 


Again we did not tarry long. There were 
many more islinds to visit, long distances to 
travel, Im succeeding davs we went as far 
south as South Bird Tskane in Laguna Madre, 
the only breeding locale of the stately white 
pelican in the southern United States, We did 
not stop even there for more than half.a day 
before turhing northward again. 

Tt was in the midst .of wild Buccaneer 
Days celebrations that we docked at Corpus 
Christi, After many days of sloshing about 
in marshes of plodding on barren wastes, 
reasseciation with uthan life and the experi 
ence of gs fresh-water shower were welcome 
indeed. | 

Here, too, the fortal aspects of the ex- 
pedition were scheduled to conclude, Mv 
Audubon companions were due at their Kerr- 
ville, Texas, nature camp. Hut for me the 
expecition wit just beginning, My plans 
called for a revisit to both the Vingtune and 
Second Chain of Vslands, and, with the able 
assistance of Andrew Nowak, a more careful 
atwl intimate study of the-spoorbills there. 

After one refreshing day at Corpus Christl, 
we proceeded north by car as far.as Tivoli, 
then to Hoppers Landing where rendeavous 
was made with the late P. O. Davenport, 
Audubon warden, Aboard the Audubon Sc 
cliéty's converted shrimper, the Pelican (page 
(54), and in company with Mr. and Mrs. 
Davenport and their san, we were soon chug- 
ging out into the bav. heading again. for the 
seoomd Chain of Islands, . 

We passed the night hauled up alongside 
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a mud bonk just east of the great Aramsis 
National Wildlife Refuge of the Federal Gov- 
ernment. Here 47,261 ures olminisiered by 
the Fish and Wikilife Service of the Lb. 5. 
Department of the Interjor serve as a haven 
for wintering ducks and geese, four the few 
surviving whooping cranes, one of the rarest 
of North American birds, aml for resident deer 
and turkeys. 

From aboard our boat that evening, lying 
somewhere between the Araunsus marshes on 
the mainland and che islands out in the bay, 
we witched an almost continuous. stream 
uf spoonhilis, egrets, cormorants, ibis, etc, 
swiftly and quietly making their way from 
the feeding ponds of the refuge back to their 
island heres. . | 

Next day we proceeded to Carroll Island. 
As we wided ashore from where the skiff 
was grounded, T was maumentirily less aware 
of the clouds of birds fiving overhead than 
of the words of mainlund natives who had 
warned me to be wary of rattlesnakes. There 
was the cuution that rattlesnakes, during a 
vowed blow, are Washed in lurve numbers wif 
more harren cays and onto the foliaged bird 
itlaneds, 

Tt wits oxplained, to add to my comfort, 
that rattlesnakes, after being .sc dislodged, 
swim majestically forward, head above the 
sutface like a periscope. looking for the near- 
est shore onto which to slither, Hut de- 
spite such unpleasant recollections, T quickly 
conthuded that snakes wrildn’t have a chance 
on any isghencd occupied by aperessive sone 
sharp-beaked herons and egrets! 


Birds Litthe Frightened by Wistters 


Many of the spuonbills left thelr nests as 
we splashed ashore and, like those of the 
Vingtune Islands, settled in peliacent shallews, 
Slowly we walked around the periphery of 
the shoul, which was about 200 yards long 
and $0 across, tapering sharply at one endl, 

At maximum altitude the island was not 
more than four or five feet above water level, 
The egrets, being lets timorous than the snnut- 
hills, had not risen im ficht; instead, their 
long serpentine necks stood) erect tind snowy 
all over the island, like pickets of a white 
Tence (page 64), 

Alone the shere, bard tw the water's edge, 
reat numbers Of young white ibis watched in 
frozen attention. [From a distance it was not 
easy to fecognize them as ibis, for In. the 
hdolescent stage this species is dusky, contrast- 
ing sharply with the white adult. These 
youn: were old eniugh to have Jeft their 
nests and were sitting or standing on the 
shore, upparently feeding on whatever they 
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could find in the gently lapping waters. 

As we approached, they eddied noisily into 
the air, followed instantly by such adults as 
were still brooding on néar-hy nests: Soon 
ihisian multitudes were rintously circling 
above, The partion of the tshind eccupted by 
the white ihis seem? to be delimited from 
that occupied by the spoonbills, although 
egrets and herons were mixed among them all. 

Second only to the spoonbills the white 
ibis impressed me as the most spectacular 
birds on the island, especially when in full 
flight. With Jong, red down-curved beaks 
thrust forward, the lorilliant whiteness of a 
ving ibis is broken only by the flickering 
of black-feathered wing tips: 

Their nests were deep in ground brush and 
tules, and we wete scarcely aware of theit 
tremendous number until, as we appronched, 
they stormed up en masse like great coves of 
mountain quail. Redilish egrets also joined 
the flying scpindrons, followed almost imme- 
dintely by several hundred skimmers. These 
lost, temlike, were nesting in a myrind of 
little sand depressions on an exposed shoulder 
of the island. 

Ry this time we had reached the far end 
of the shoal We turned and, crouching mo- 
tonless half out of view, studied the activitie 
ot the spoonhilis which had settled in the 
shallows, One by one they began to return 
to their respective nests, 


Landing of a Spoonbill a Marvel of Grace 


Hi the take-off of a spoonbill is an act of 
betuiw, one is all but wordless. in describing 
the reverse picture, With up-tipped wings 
revealing the intense pink of body and uncder- 
wing feathers, the fetnale catches hold of 
branch structures above the nest; then flaps 
and flutters for a time until balance is at- 
tamed (page 647). 

If the wind is considerable, she mist oon- 
stantly readjust ber position, using her grace- 
ful pinions to balance, much as the tightrope 
walker does his pole. Finally, after looking 
about a bit to be sure the environment is 
secure, she steps and flutters down to her 
nest and, lowering herself pon eggs of young, 
disappears from view. 

Courtship in this colorful species begins in 
early spring and is almost as exotic as the 
bird's appearance itself. Spoonbille returning 
from a winter of dispersion usually becin to 
congregate on specific islands in April. 

During this preconnubial period one may 
ODSETVE Sone Very interesting exhibjtions of 
mass behaviar, Sometimes a wading group. 
quite undisturbed by outside influences, will 
burst skyward in unison, circle for a while, 
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and then setile again (page 645), Some- 
times all the individuals of a wading group, 
again in seeming mechanical unison, will point 
their beaks ekyward and gave rigidly inte 
Space for long periods. When the hypnosis 
suddenly breaks, the birds lower their beads 
and proceed with normal feeding activities. 
Tt is during this period of odd mass be 
havior that pairing occtrs, accompanied by 
élaborate stick play between the sexes, Male 
and female are almost identical in external 
appearance; it is only by their actions that 
the observer may distinguish between them. 


Mating Follows a Period of Coquetting 


When the crucial period of her physiological 
development has arrived, the female finds a 
perch in some area Of the island suitable for 
nest building, She establishes herself securely 
atop a bush in the chosen nest-area. Then by 
virorously shaking twigs held tightly between 
her mandibles she announces to interested 
parties that she is approaching connubial 
susceptibility. 

An equally susceptible male responds by 
fying excitedly at her and trving with mut 
wing flutter to eet a foothold close to her, 
the while plunging his head in an odd jerk- 
ing mivement. If the female does not bent 
him away from her perch, betrothal is estab- 
lishert. 

After this episode the two birds keep con- 
stant company, and often may stand in strange 
quiktode side by side with heads buried in 
hack feathers. Soon nest construction begins: 
the male brings in twigs, und the female 
fabricates them inte a nest whorl, IF during 
this period an interloping. male approaches 
the female or tries to interrupt nest-building 
activities, he is summarily driven off by the 
SEM sét, | 

As nest building nears completion, the male 
becomes more amorous in his behavidr toward 
the female; but for a time vet she may resist 
his advances, Finally, on some instinctual 
impulse, she perches herself on the nest with 
a strong twig grasped in her mouth. 

As she crouches, the tale seizes the same 
twig from behind, and they beth hokl an to 
it. At length the twig is dropped, and the 
male clamps an to the narrow part of the 
female's beak with his mandibles, Mating 
then occurs, and is repeated during ensuing 
avs, 

Eges begin to appear in the nest within 
a week, The male and female alternate in 
brooding, and after an incubation period of 
ibeut 23 days the yourg—usually two or 
three to the nest—are hatched, 

Naked litth pink creatures at first, the 
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youre soon develop a fudiv white cont of down, 
which, as they begin stilting about the nest 
to test their lee and wing muscles, slowhs 
hecomes (aintly pink (page G45), 

A lithe later the youngsters tumble about 
the bush tops with equally unfledged egrets, 
herons, and ibis: When the colomy ts cis 
turbed and acults take fight, the young craw! 
deep into the brush to if relative 
Saloty. 

During the whole nesting perio) the adults 
bring in foorl, mostly minnows, shrimp, priwn, 
ISerts, The voung help themselves by 
thrusting their blunt beaks into the parent's 
mouth for predigested and regurgitated oour- 
shment (page 4-4). 

Toward the end of the summer, when the 
young have learned to (hy and forage for them- 
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of adulthood. A dripping epaulet of crimson 
has developed on each shoulder; tail feathers 
are splashed with vellow and orange, The 








rest of the plumage displays mere dcelicaie 
hues of pink molt partially beth 
before aral after the breeding period, new 


feathers being always a littl more: brilliaat 
than the older ones. 

In this oho lave dress the sdults. together 
with the Jess-colorful nonhbreeding adolescents, 
fet each: spring te their islancl homes i 
Galveston and San Antonio Bays, 





Chl Pollution Being Reduced Rapidly 


Although it may seem that in Texas the 
principle of maintaining wusered aver the spec: 





Bill islands during the breeding Season hos 
completely justified isell, mit all factors 


harmful to the spoontall are jineer contre, 
For example. one hears voines raised by local 
hind-mincded “Texans amet mi pollution al 
the lagoon waters, 
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Crusing Along the Texus Coast, He Spots Spoonbills in San Antonio Bay 


Marty sta ace plome hunters had virtually wiped out these tare birds in the United States. let tadlay. 


larienly barn mail hile al il Pita rea tii freals= there Bien ae ea | t loavij afi TL ent ally LA Ty Wek alone 
Burrows, above, of the National Audubon Sacdety, Eocene th nuthoy an hi 


Wifi: Lhe sir nesting morntha 

lamuls-is the Tntracoastal Waterway, a dredged 
Chinnel used muinky bw oil hares which are 
pushed hy powerful tugs from ool-field pipe 
line Gead to refinery, Ever so often ofly bilge 
Water must fe Puniped trom the bottoms of 
these barges, UH this is done in the open. the 
pelroleuni scom is wash! ashore to blocken 
white beaches: some seurs and in time ainks 
to the shallow bettom. This, surface, bottom 
and shore organisms alle suffer, and conse 
quentivy the btecls that depend on these orpan:- 
isms for food oleo suffer, 

In fnirness to the ofl interests: it must be 
stich thiat yet COT panes Have seen bbe lenge. 
range folly of such pollution and have taken 
Independent action to correct the -sttusation, 

Other threats to. the spoonbill fall inte the 
Class of natural hazirds—parasites; storms, 
instasonably chilly weather, etc, But agaist 
these the spoonhill seems to have been ace- 
quately equipped by Nature, Tt is mon-mundte 
hazards against which the spaonbill hae little 
pretection.  AAwohst these the conserva 
ists have directed their principal energies; and 
with renuirkahle success, 
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That is the Texas spoonliill 
the spc bell ti Floricds ts gnothet Bir 4, |- 
though many nonbreeding immature spoon- 
hills viet Florida each spring and summer 
lew adlalt birds seem incline! to nest. The im: 
Tatire Visitors migrate from RS Unknown 
probahly Cuba or other Caribbean islands 

Dhroagh the vears the National Auewuhon 
Sotitty, im collaboration with the Fish and 
Wildlife Service, has @uarded the nesting 
sites of the rosente spoonbill in Florida Bay 
Although the oumber of nests has incteased 
simewhit, the total still remaing far from 
eatistictory, 

In Texas, hiwever, for the meament all 
secms to be well with the pink birds. We 
did net stay on the islands longer than nerce- 
sary to make our observations and take photo- 
graphs, We left with the hope that we could 
lel an adequate story of how Texas's rare ais 
hal been snatched from the brink of extine- 
tie by the simple formula of seeing to i thu 
during the breeding season the roseate spon 
hit ois accorded o«  ressonabile 
DIVA, 
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Jungle Journey to the World’s Highest 
Watertall 


By Reru Roverrson 


Wik (ustrations fram Photographs by the Author 


a mile high in the jungle [nstnesses of 
eastern Venezuela is Angel Falls, world’s 
hichest waterfall,.15 times higher than Ning- 
ara. Falls or, by another yardstick, more than 
twice the berghit, of the Empire State Building. 
tes first drop is 2,648 feet: its total 3,212. 
[ saw it the first time from the co-pilut!s 
seat-ot an dlc unconverted (47 just two years 
aw ag we flew over this weirdly hesitate high 


S CRTING froma cliff more than half 


jungle between the Orinoco Ammon 
Rivers.” On that flight to Avivin- -lepui, 30- 


called) Devil Mountain, T shot more than a 
down Kodachromes in the dead-end Angel 
Falls canvon, 

As we flew over the dense jungle floor of the 
canyon, J resolved someday to enter that 
canven valley on foot to get photographs from 
the hase of Anvel Falls and to determine ite 
exact tehht. 

A * Law World” 

From almost! iepenetrable jungle rear mesas 
like mighty fortresses a mile to two miles high, 
their sides and flat tops eroded into queer 
ships. 

This purt of Venezuela suguests the setting 
of Sir Arthur Conan Doyle's Lost World, of 
W. H. Hudson's Green Aonsions, of 1, BR. 
Dennizon'’s (rep Mf otuttain, aml some of those 
tag names still stick to the atea. But Vene- 
guclins and the pilots whe Uy south of the 
Qrineco on their jungle runs call it simply 
the Gran Sahana—ereat high jungle plains. 

Auviin-tepul has been Scaled from the 
south side hw the veteran explorer and orni- 
thalugist, William H. Phelps, a Caracas busi- 
nessmuan, ind by his skilled! son, Billy Phelps, 
Jr. Others who have reached the top were 
member of an expedition fram the American 
Museum of Notural History, New York, and 
a few hardy incdividoals. 

The aviator Jimmy Angel (page 657) one 
hic wife. Marie, and Gustavo Heny crash- 
landed in the boulder-strewn awamp on the 
mesa top in 1937. None, however, reached 
Ange] Falls from the top or through ‘the 
Chumm canon alist a mile below. 

Thousands of vears of erosion have dug 
wut huge creyices and fissures over the flat 
surface of the giant mesa of Auvan-tepul, 
making it impossible to travel far. These deep 


crevices serve as a catchall for heavy rain. 

At one point this water bursts out a few 
feet below the canyon rim inte a wateriall of 
such prepertions that it is no wonder Jimmy 
Angel wat astounded when he first saw the 
falis which now bear his name. That was in 
L935. 

Not until the autumn of 1948 was the prob- 
ler of how to get into the canyon solved. | 
met Alejandro Lainie, « Latvion who had been 
roving around the Cran Sabana for several 
years, He offered to act as guide to the falls, 

Later a talk with bush pilot Sum Fales 
brought the suggestion that Laime take In- 
dians into the jungle ta the north end of 
the giant mountain and clear one af the little 
anvannas near there as a sritable lancing place 
for » small plane, In that way, we hoped, 
we could cut out tedious weeks of going liv 
cerara (chivul) on the rapids-strewn rivers 
and days of hacking through jungle with 
mac hedes, 

A DC-3 could take us Into Unevén at the 
south end of Auviii-tepul, ind we could then 
be shuttled, one or two afloa time, to the ac- 
vanced airstrip, There Laime and the Indians 
could be waiting for us-with enough curiaris 
to take os into the canyon and to the falls, 

Laime went back inte the jumwle, and this 
spring we sent hin word (i gel the airstrip 
cut. April 25, 1940, was set as the date af 
take-off from) Canscns: 


HMeetice Last Days 


The lust few days were hectic. There were 
last-minute conferetiers with the Venezuelan 
Government's Alinister of (Communications 
about the radia and raciomin going with us: 
there were purchpses of cases of dlehoyeiroted 
foods and cainping etyuipment. There wae 
the assembling of waterprocting, jungle hamn- 
mocks, snakebite kits, first-aid kits, compasses, 
machetes, rope, aminunition and gons, fash 
lights—a hundred other things. 


*cyp, in the Narowat. Gnnarnc MaAcAmtINT: 
“Caracas, Cnulle of the Liberater,”! bw Lans-Marden. 
Aqwil, M40; "I Ret Howe in y Jungle,” by Anne 
Baines Langley. jangary, V9, “journey bey Junie 
Biver= to the Hea at the tCock-ot- thre-Rork hte 
vember, 144. und “In Himnbolit’s Wale,” Noverler 
(4h. bath be Fane GG Alt; “Throweh Hinazil to the 
Samm), of Mews Roraima,” by (i. A. A, Tate, No- 
Verber, 190), 
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Here in Jungle Fastnesses: of Fastern Venezuela Roars the. World's ‘Highest Waterfall 


This wild area smuth of the Orinnco River may be peached be 
cataract on the north side of 
author wel ber party were the first explorers irom wutside to accompll 


but the trip trum there overland to the 


The radio was repaired, Perry Lowrey, the 
, had arrived, and the airstrip had 
been located by our -scoutl plane. 


Flight. tw thee New Airstrip Abandoned 


(ur hopes were dashed soon after break- 
fast, however, when we Jooked toward the 
Than hut and saw Alejandra Laime watking 
toward ws! He anil his Tndinns had paclled 
in during the night. Locking any further 
message from us, they had taken it for 
granted we hart turned back. 

There. was nm anwar baghe now fr out shuit+ 
(ling up to: the new airstip, for the Indians 
would have to paddle on back, After a long 


plane | ‘the natural airstrip at Univén, 
Anteynil ia perilous seramble, The 
Pebe feat (page GSS}. 


powwow we decided to scrap the idea of using 
the advanced oirstrip, and to goa along with 
the Indians, provider Laime could induce 
Aleio Calcufiu, their chief, to let them make 
nother trip ba the gorge. 

Emie Knee took our neweomer, the surveyor 
(putes O07, 684. and 690), down to our swith 
ming hole for a dip hefore dinner. Gomex 
made contact with Ciudad) Bolivar and with 


Santa Elena und told then we would soon 


be on the move (page 055). 

Neat morning we packed early, expecting 
the Tutians, hut they didn't show up, eine 
came back alan from the chief's camp later 


‘in the day and told us there was a. cai ration 
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fifi? The National 
under way for the returning Indians and we 
would just have towait it oul We were 
irked at the delay, teat there was nothing we 
coalel clo, 

Over the evening campfire Laime told us 
about dingers we might é@ncounter =o our 
joummey, He cautioned us against petting up 
at nicht without first flashing a iene bn the 
ground. In the jungle, he said, there were 
huge tarintules and an oceesional snike, Me 
had seen many hills of veinticwatres, large 


ants, the sting of which causes n 24-hour fever. 


On ithe savannas, he said, there were muny 
lapirs, deer, andl other small. animals, and 
he had seen one jaguar, ‘The Indians had re- 
ported finding remains of pigs another jaguar 
hod eaten, 


Digding Out Fleas 


As Laime sat doubled up by aur: canipfire, 
he. was digging out of ‘his feet migwex, small 
burrowing fleas, the females of which had im- 
bedded themselves deep in calloused spots. 
He first took a razor blade to make an X over 
the spot: then, with a sharp-puinted stick, he 
worker! around the flea and its attendant egz 
sack and deftly lifted them out. 

Not until nodn Tuesday did we gel away 
from Uruyén and start the 10-mile hike 
toward San Rafael de Acanan, on the Acanén 
River. ‘The loditins came carly in the morn- 
ing with their families; bot simply sat around 
camp without shewing any intention of 
moving. 

Finally, around noon, they got op, packed! 
everything in their bac kriacks, and started 
down the trail that led to the jungle. Helping 
me carry my cameras and equipment wae a 
9-yeat-old bov, Jacinto. 

The trail led throven tune and savannts. 
[ didn’) think we could make it ta the Rio 
Acanan in one afternoon, but, we finally did, 
The savannas hed ono little grass orchids 
of blue, purple, and pink, and everywhere 
were little white star grass flowers. At three 
of the rivers we crossed we paused for five- 
Tune rests (pace O72}, 

Around dusk we walked inte. the kitchen 
of the chief of the Camarucotos, Alejo 
Caleafio, where the fiesta for the retuming 
Indians was still going on (page 68d). 

Near the river's edge wos. a lorge grass- 
covered square Shack, open all arounel, and 
large enough to accommodate us oll tt was 
dark by the time we reached) there. Our 
bearers straggled in, une by one. 

Since our Indians were not able te bring 
all our gear in one loi, we had to wait at 
San Rafael de Acundn another day while they 
went back to Uruvén for the rest. 


Charlie Baughan. 


Geographic Magazine 


The next morning we were all op by 5. 
Now all owe gear had to be tepacked into 
the four dueeuwts on the rocks below San 
Rafael de Acanan, We helped curry the 
equipment down, for Wwe were impatient to 
he on the Tiver and on our way, 

Most of the women and children of the 
Indians going with us had come down to see 
us of. They gave us pineapples und green 
bananas, and we gave. them combs, towels, 
anything we could spare, in return. 1 was 
happy to see-that old Reya, an Indian elder, 
and little Jacinto were going along with us: 

Alejo Caloafa also | vermitted an Indian 
woman to go alcnge. was JTuanitn, wife 
of a if-year-old tndian: In our crew ipage 
665). Sabw= told us she had had three hus- 
bands:-before this one, 

The dugouts were filled to the brim with 
our équipment, cartons of food, canteens, freeh 
inch ary bananas, insect repellent, cameras, 
ws and arrows, fishing tackle, and huge 
rounds Of cassava bread. Besides that, the 
fndians brought several chunks of fried pork 
tied on strings and hung over the sides. 

At last we stepped gingerly into what <mall 
space was left for us, and shoved off the rocks, 
There were shouted good-fyes anil hand- 
waving until we turned a bend in the Acanan. 

We were finally on our way to Angel Falls 
—not the way we planned toes, but definitely 
headed in the tight direction, and imaving. 
There were five of us and ten of the Indians 
—I5 In all, counting little Jacinto. 

It was wonderful to be on the river, The 

water was cold and black-looking, and the 
Blag-kion Of the paddles as they hit the sides 
of the dugouts was someliow cheerful, 

Late in the afternoon we were thrilled ta 
hear a DC-3 heading down the river on the 
lonkout for us. It wasn taca plane piloted, 
we know, by either Capt. Art Jones or Capt. 
The plane made several 
pulssts OVE US, and | stood upon the dugout 
with anms overhead. prize-fighter fashion, and 

wired we were all richt. 


A Wet Night in a Stifling Fut 


At. 3:30 that afternoon we wert ashore at 
a Spot Laime and the [ndians had chosen, 
Up the savania from the river were several 
little huts belonging to » relative of cne of 
our Iniinns. The occupants were not at home, 
and we decided to stay there overnight, 

Rain began before we had finished our 
evening teal, and we dashed for the huts in 
a downpour. Some were badly infested with 
fleas, but fortunately the one I was in had 
none. The shack wis atiflingly hit, and | 
stood in the doorway for o long time to cool 
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A Pilot's Seat from » Wrecked Plone Was the Pride of the Community Grass Hut 


The aetiny toetil fail been salveaced from a Fokker which bod overaict the abrmthip in 19 Alimuh AL 
feel in diameler, the opiive hote al Lniven wa nm ate: cool aod rather dure inde, anee Wt had on 
WiHhows Earh tumily had a separate conking guint. The eqiuare woven haskel on rh lees holds broken 
paces Of cassava, the nothves main food: gourds of fot sauce made él red pepper stun beside ft. Senttered 
Bhat were law, carved benches alent 6 inches lel arel a foot ti Le inches ing A platform in the center 
of the but wat beaned with arrows, blowruns, and assoried rerds. Outeide, water Jjuee hung trom the eave 


of after our Jong run uphill tn the rain. expected to go around m much less trie. 
The next morning we got under way in a We dig outa few cans of food and crackers 
wipking drieete, Aiter a half-hoor déwn- jind started across the trai] to an unoeccopied 
stream we had to ston and portage around hut. Tt wae clean and spacious ond had a 
[quana (Lizard) Rapids, bundle of dry wood insile; We were soon 
Late in the day heavy rans set in again, huddled aretind 2 fire, wringing out our wel 


ond at one point, where the river makes almest socks and hangme then over the fire to dry 
ri. Camplele lorie L aire Sk bch hth] Cia ike vl 4 lite fit sti writt muir lee H oc heater i plane 


1 
trail acer. the norrow bit of lanel toned wit The clouds hing low. and J hoped the paibcat 
ior the dumuts: Th would take we 20 mintite Ar) oc Chorhe. wouldnt trek his neck looking 
2 petiow gan between Awvyat 


tu walk the distance, but the ducts would for usin tt 
he Jeft and Macual-tepui on the 


nee] three hours ho mike the reat circle rf tepti iy tf 


we oll stayed in. Lichtened, they could be  richt, 
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end of our tarpaulin shelter, By the light 
of the fire T canght up on my notes. 

One nocturnal visitor was a beetle about an 
inch and a half long. Most interesting thing 
about him was his lighting system. He had 
two lights in front, much like automobile 
headlivhts, which shone ahead with a piles 
nihromesment beam, Hiuminating «a circle tulby 
tight inches in diameter. 

Since it was taining rather hard, T hung 
my hammock under the tarpaulm shelter. 
Ernie bad his down by the river under a 
railin thatch, Perry, Laime, and Enrique 
went back to the Indians’ hut on the trail 

The next morning was Saturday—two weeks 
since we had started out on the expedition— 
and we packed the dugouts in a steady tibia. 
The Acanin was rising rapidly. Ernie bad 
to maneuver a bit to get out of his hammock, 
becuse the river had risen several int his 
during the night and the shelter wus. inun- 
chaterd. 

We changed into different dugouts before 
toking off, because both Ernie and 1 wanted 
more flexibility in oor photographic work, 
Each of us got into one of the two smaller 
chuLts. 

Mine was a tricky littl craft. When I 
tested my hands on the sides, my fingertips 
were in the water. We were certain to ship 
a jew gallons while shooting rapids. | kept 
rT puurcd handy, and when the water sloshed 
around my ankles I knew. it was time to bail 
[ peigne 658), 

Old Reva and Manuel, a quiet, shy boy, 
came in my dugout ard we took off to get 
pictures of the rest as they came around. the 
bend (poe O70), 

Within a few minutes we came to the 
Carne, the river which winds and turns 
maddeningly but eventually flows past the 
entrance to the canyon of Auyan-tepui. 


An Indian “Rain, Rain, Go Away" 


Old Keya had o habit of tain-chasing. He 
would nudge me, point to the rin clind ahead, 
and proven] to make “piu, ptu’’ sounds, toss- 
ing his head sidewise on each “ptu.” That 
wast supposed tou chase away the rain spirits, 
Once 1 gor the idea, | joined in, and Reva 
roared with laughter. 

Qne of our Indians, a magnificeht physical 
specimen, intrigued Ernie and me, He was 
Rafsel, the |h-year-old who had brought his 
wife olong. Rafael wore nothing the whole 
wip but-a red foineloth, 


Juanita, his wife, probably about 25 years 


old, was squnity and unbeautiful, according 
to our standanis, but efficient and certainly 
an authority on each stream, rapid, and 


‘spring from every mountainside. 


Gt 


mountain, She had a name for them all, 

Juanita sometimes wore her hair in two 
braids, sometimes combed it out to flow over 
her shoulders; but the whole effect, phota- 
graphically, was spoiled by the ‘shopeless 
dresses which the Capuchin missionaries had 
persuaded the women to wear, 

Some earlier explorers to this country had 
reported these women wore nothing except the 
strands of beads around their necks, ankles, 
ani wrists, and a beaded G-string, | kept a 
sharp Jogkout and discovered they s1ill wore 
the bead ensemble underneath. 

The flowers and flowering vines on the Rio 
Carrao grew more beautitul as we went along. 
There was one tree with waxlike blossoms that 


smelled like ginger lilies and perfumed the 


river for miles, Purple flowers hung every- 
where. One vine had interesting sprays of red 
fronds like @ reester’s tail. 

Once we saw ao group of “water dogs,” 
nutrias, cavorting in the stream ahead, foc: 
tundtely out of camera range, In the jungle 
we saw o long animal with bushy tail and yel- 
levwish head, probably a jaguarundi, or “otter 
cut," 

Through jungle growth we began to ser 
Ley-tepul, the saddlelike double-peaked moun- 
tain we must circle before Again coming to 
Auyon-tepui (page G61). The heavy rainfall 
of the last few davs had) made waterfalls 
The rayycls 
gol progressively more swift ond dangerous, 
and we used up alot of time in figuring how 
to get through them. 

Nevertheless, we made excellent progress 
thet clay and successfully portaged around 
Cuai Rapids, a stretch of dangerous water. 
Even cautious Laime opined we might get to 
the entrance of the Rio Churin the next day 
if we kept up our progress. Our splrits rose, 
for the Charimn is the river which flows out 
nf the canvon and leads to Angel Falls, 

Having seen no planes that diy, we con- 
chided that the radio message of the night 
before had got around. We cooked a huge 
pot of sparhetti, dehydrated onions, garlic, 
and corned beet, Enriques favorite dish, ancl 
sat around speculating on the distance vet to 
vo, The Indians, in an adjacent hut, were 
really neighburty and passed us a platter of 
golden-fried plantains, We returned the favor 
by sending overa pan of spaghett. 

Liturned in at 7, and for the first time took 
of my outer clothing, Usually it was quite 


cold by nightiall, so that an extra sweater, 4 


windbreaker, and two blankets felt cood over 
regular clothing. | 

This camp was not in-a savanna but merely 
in a small: clearing in the thick jungle, just 


666 


big enough for the tine huts the Tnvdians pout 
up. There was no brivve in the junule, and 
it was hot and sultry, The moon was half-full, 
atid the soft light filtering down through the 
jungle crowth wae beautiful. 


I was awakened in the night hy a driving 


rain and by morning was sonking wel in my 
hammock. We ate quickly and got started 
in a light drizle, I brushed my teeth 
on the wav, washed my towel and socks, 
and stretched them on top of some broad 
leaves which covered my camerms ws i 
walerprootine. 

My begs and arms, even my face, were still 
bumpy and itchy front the sessions with the 
U ruven fejenes ( pounce 57), Ther hadn't 
hothered us much since we took to the river 
tnd they dant bite after sundown, The men, 
thouweh, had a great deal of trouble with the 
Teas, and every evening they searched for 
them anc for ticks, 

At Swe began the half-mile-long rapids and 
shot them with a lot of excitement but noo 
spills, ‘The rain stopper and the gky cleared 
somewhat so that we could see part of Dev- 
tepul almost over ws, We had to ston and 
calk my dugout, which was leaking ladly, 


Weird Sounds in the Land of Waterfalls 


All day we heard unseen rapids and falls 
roaring like onrushing trains, Now and then, 
through the cloud and the high trees.on either 
side, we saw waterfalls gushing down the sides 
of Dey-epid. 

The sun came out in the middie of the day, 
and old Revo was happy obout the sun. He 
nudged mie, pointed to it and then to Uev- 
tepul, and said: “Lo mismo.” Phen T uncer- 
stood what Uev-tepul meant—Sut Mountain. 

We rounded Wey-tepui and suddenly. in the 
distance, was the north site af Auyan-tepiui, 
the colorful rock and sheer cliffs so familiar 
to me from the air, Reya began puffing. in 
eamest now with his rain-chasing. seams andl 
chanting and frowning os he Jooked at Auyin- 
tepak. The Indians. are superstitious about 
the Chun canvon we were =o soon to enter, 
and also about Devil Mountain, 

We saw a tapir in the afternonn, but it was 
swimming of the other side of the river, 


There were lots of bats, too, fiving for shart. 


distances, then, clinging upaide down to trees 
honging out over the river. 

We had planned to stay overnight at a hut 
Lalme had built when. he and the Indians 
passe! this way o month before on their trip 
to clear the savanna. Hut when we arrived 
at the hut, we had to leave in a hurry, The 
pluce was infested with Meas, and the boys 
were coveted as they stepped ashore, 


The National Geographic Mapazine 


Downstream another half mile the Tndians 
cut bushes and trees wntl inacde a new comp 
forus. “Phey went back to stay at the old hut, 
I think they act lilly Hike to get fleas in their 
fect. It gave them something to do at nights 
around the compfire! 

Our camp faced the northeast corner of 
Auyin-tepui, looking like a mysterious dark 
fortress in the moonlight. Emmie and Perry 
went for a ride in one of the dugouts and came 
hick with a 7-pound fish which they said they 
caught themselves. Pinned down, however, 
they admitted they had been clown to the In- 
dian camp when the men came in from fishing, 

The roaring of red howler monkeys 
awakened mé at 5:30." If there is anything 
notier than the jungle, | haven't heard about 
it, [had slept soundly, though, once I had 
given up the search for an elusive bug in 
my hammock. 

We took off early from our camp on the 
Rie Carrao and half an hour later entered the 
Churun River andl the wide mouth of the 
gorge, which would narrow down into the 
canyon. leading to Angel Falls, It was Mun- 
day, Muy 9, 

While Perry was frying fish for breakfast, 
Enrique sent out messages that at last we were 
within sight of the entrance to the Churtn 
and hopad to enter the gorge that day, After 
tiany davs of rain, this morning began bright 
and sunny—a good omen, | thought. Our 
spirits, after davs of enforced cheerfulness, 
were at fh mich, and we sang our favorite 
sons: he bilians seemed to enjoy hearing 
Ws Sing. 


Indians Wear Red Paint To Ward OF Evil 


They had come from their Gump with their 
fares painted witha deep-red paste, which they 
get in the jungle. On the paddles mivsterious- 
looking signs were painted in the same red, 
The Indians were.quiet and solemn, and small 
wonder. They had never been in this Canyon, 
and the tales we had heard about the canyon 
and the evil spirits inhabiting the jungles there 
had made goml camphre tales many a night, 
as interpreted through Sabos. The paste was 
to make them invisible. to the spirits. 

The beauty at the mouth of the Chori is 
a breath: ‘taking sight, High jagued rims oi 
Auyan-tepui were all around us. One point 
we numed Jorge Washington becouse of the 
definite Washingtonlike profile in’ the rocks 
along one particular tim, 

Ldiseovered this particular morning that I 
wasn t-30 immune to burrowing fleas as T had 
thought. EP had developed itchy spots. an the 


*Shee "Monkey Folk." bw William MM. Mann, Na- 
TiraL: Gemmarmc Mana’, May, 1938; 


# 
| 


be 


Pe Sa a 


a 





flolf Hidden in a Niche of Devil Mountain Is Amel Folls, World's Highest Waterfall 
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Jungle Journey to the World’s Highest Waterfall 


bottoms of my feet, and at the first stop 
Mantel found a twig from the right kind of 
bush, sharpened it, and dug out four of the 
pesky things. 

We had to stop every few minutes along 
the Churun while Laime and the Indians re- 
conniitered to see af we could go farther by 
Hupout. There were many shallow rapids to 
pole through. In the deeper stretches we oll 
paddled like mad against the turbulent swift 
currents, When Manuel poled, 1 rested my 
paddle, wrote occasional notes, took a pleture 
or two, changed film, dried clothing, or else 
just rested my blistered paims, The ftule 
dugout was very tippy and had devel ii 
bad leak back on the Carran. I dip: 
tinually with the mourd. 

Making rather good time, we soon passed 
the spot where Laime had stopped when he 
was in a month ago, We were fortunate that 
the rates hoe set in, making the Churun run 
higher, It was possible to go farther by dug- 
out than we hud 

Old Reva kept his lips pursed making Me 

“ea, piu” sounds constantly, Manuel, 
front of me, was openly fearful of the shoer, 
He had a bunch of herbs which he would 
hold aloft toward the san, mumbling a sort af 
chant. All the Indians were jitter about 
entering the canyon, but our group lauched 
and. sang and velled from dugout ta dugout 
until the tension lessened. 

By noon the (Churin was tunning rapidly, 
ft was all we could do to make any progress 
in its black, icy, foam-tlecked water. Rivulcts 
of perspiration were running down Manuel's 
brown back. We took off our shoes and rolled 
up our trousers, anc when we came to shallow 
sits we got aut and helped the dugenuts 
throughs, 

The hanks were beginning to Jook mossy. 
There were many sand. spots, and the sand 
was Of-o fine quality and rose beige in eolor- 
Leaves of the small shrubs and some of the 
trees had pink undersides, The trees leaning 
over the banks were heavily mosserl, 
grew in round, mushroom-shaped chumps, even 
in midstream, 


Stripping Down for the Final Dash 


By 2 p.m. we could go no farther up the 
Churtin, The stream was too swift ancl stal- 
low, We pitched camp on a high bank and 
sorted cut our equipment and clothing, most 
of which was to be left at this camp, We 
would take only enough for the last dash to 
the fulls and only what we could carry an 
the trail. The ten Indians would be heavily 
loaded, and we each planned a backpack af 
our OWN, | 
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The radio equipment, so vital on this last 
unknown part of the trip, took three Indians 
alone. and Perry's surveying ecpipment, 
Ernie's movie cameras, and my own four 
cameras and boxes of film and bulbs were 
heivy and bulky. Besides, we had our food 
nel chon equipment and several backpacks 
of cassava for the Indians, 

We shook out everything that wasn't des- 
perately needed, for we koew every ounce 
would count, We hoped to make the trips in 
to the falls and out in five or six days. 

This camp, on a bend of the Churiin directly 
north of the falls, was on an elevated spat 
above rowring rapids: Everything we weren't 
taking was placed under shelter of our little 
palmecovered: tut. 

While the Indians were building it in the 
afternoon the cry “Culebra!” (snake) went 
up, However, nothing seemed to come of it, 
There was 4 tapir near by when ‘we first 
artived at the campsite, but he disappeared 
down the bank. 

During the camp building, litte Jacinto 
came to me with a deep machete gash in one 
of his fingers. | Billed the woune) with sulfa- 
thiazole cream and bownel it tightly. 

Qur campfire conversation that night con- 
sisted mostly of Winton on the length af 
the trip to the falls. Laime thought it would 
take two days to get in, depending upon our- 
selves and how fast we could make the trail, 
We all agreed we would need about two days 
there—Perry for his calculations on the height 
of the falls, Ernie to take movies, and T to 
shoot stills, Then two days qut—a total of 
sx davs.. We packed food for six days, ne 
more. If it took danger, we planned to send 
Indians out for nsere supplies, 

The Indians were lussy the next morning 
about the Joad. Everything had to be re- 
packed wnitil they were finally satisned. After 
n heavy rain curing the night, we did not look 
forward to the walk through the jungle. This 
was the unknown part. 

At noon we stopped in the shelter of huge 
rocks in a deep ravine where ice-cold water 
tumbled down over deadfall and rocks with 
the roar of a locomotive. We were wet anil 
weary after the moming's trek. 

We bad plodded hours on the trail through 
a drizzle, and the rains of the last few days 
had made swamps of Sivannas, quagmires af 
soft leaf moll. The green, mossy rocks and 
logs were treacherously slick. 

Strong vines caught at our feet and tripped 
us mercilessiv. Tress which we reached out 
to grasp to regain our balance disintegrate! 
in our hands; they had been dead] for years. 
but could not fall because of the jungle vines 
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Jungle Sleeping Hammocks Were Soud and Cozy 


io i "J F - - 7 
Dock in for the nigh iryerar Percy Lowe. is pririecic¢g chi lie Veo tie Ty rit that! ki 
| = | 4 , 1 = i Fay 1 e ‘| 7 7 , for 
Hea by 6 fime-mcen sored wilh vertical and horzental singers. A light Waterproo! tar Larue real phow 
in | a Wd 1 | 
Ethel Ove hia BE Gow Wh hi id (Heo in te morning. II ST hig, bea Ped ob | Ww Fi ery ne the 
Lo — a j t# 
Live ay Puce Urea 1 -RFLUE Lil i Lt HiT VLEET 
ua , ‘ — 1 " i ioies F . ‘ | A EF. ie . 
hye ti ere iit cl LEE | 1 Lpepe cd es ae Lf i! ciel 1 ten La hate | i ic Me rec! | i weil 
Py ra 4 j a 1 i a P "| i j il . 7 ' | ' — * on 
bread im the stream to =oilten it, and spread from the timmy cirves in the Churin 4% Ot 
the beet over if ome Of Lhe teen tmished rally the pilot duin’t see 1 Tih wa Re 
Liha be j | I i : Lea aaa = - | loa =| : m- Bl : r , 7 p 
POLE el Sea PW TSLene Cesare Wilt the vungrlie eraowin matted Le ry he ; we 
mhive brown cine sugar spreaon tt. Laine  coulcn'’t see the plane. 
j ct hea j . 
hd) the bins eth iri) | ther on cases) " 
nf | f* fe i = ry — 
‘ ; . SLES Progress om he rail 
Lie] SUPA Than anvihing ese. sugar tor quiet - 
Chere | Bees Phe SseC0ne clos 1 iyi tobe er ome We 
a } a ' 1 ' L . _ ' j a } | j 
Litet Vide wes | ue ie (ET aa ty iil We ee to rid A nied Oe it Seine | EES ff LeIni 
loo Weary to de much ofter assisting In wu lift myse terht | WET cH 
Mme i i Te = ASSStine Iti i LETC TOY Se Sd) opera Liki j! ivy rw 
supper setting bul te my damp hammock up lee or roel The coins #tonpoed for a whi 
= nprare nm Peco, pa) ear ; : : i a 1 i 
nei Tan an Wi imei it Ad the sun filtered through the qunele in 
i= & I Viae | : i | 7 mal 15 15 vis F F | | i . i" — oT | r | . 
EAPIQUe DAE We COTact Wilh Unt Perotat ihe Cracks ff tt  akthi here. Bil fetal Wea 
Lt Sate PbeTe, GUE Fst DATA m1 Twi chat 1 Lif [LItCSSIVe. | Punch LE OTE Bil) ene 
i} =i i i, Pm " 
We certainly were relieved, We were all well [ had to step for a breathing spell, 

} Lo os hi 7] Lf jad FE 1 | Li ri j "j 1 7 Ff TET - a ; i . 7 i | = 
Lunes WETE Poe FRE, ali] We Cel on ee 1), E CTOs INmMernol renins ti 1 
ig § r 1 r nM i a ha " | | , . e ew os “7 i =| eo 7 _— 
nihes LB iwi LESEE BE Ee, a ina. hia Cat tI TY WteTaws OF LAe Cen sw | = ar 

ae j ' } i k wi 5 Sy al . al = a | : 
LY | tL 3frTfa we We Wepre Ln rept iar Tike Weel Tom Lies sirens Wars ict snr 1a pig f 


lt is danverius ving in this area tn. woo | rest ston along the trail no nectar could 


Li pe Bias | ] r | ea 1 teh 1 | i | E ; ' | | i i 
Winkther, anil | vot ters wie Wei I nave taeted bel tet 
= | — oh 1 1 I, ' | “ita ' = . 7 Pi | ror ft] TW . i a 1. i 
Li [7 De! OVER La a | LES i Le Cin Er uae AT | Hine | Dot iI Beiter when 
fi is hs ore ‘ 1 ky | ] F 1 1 
renter we had had the inst few ays “pu pijaa| | e Sone sninwls ale Le dies i] 
t rr » i | u8 Po 
i a yj Sa [i 1 Ed rel Le f | Ls 8 HF i4 i il [FREI 1 WE LEIEE ff I Litt Lfl 
7] i it 7 "7 = |= E 
Lu i ILA Oe Le | Hel | ime Tt Un rer 
i | | | ; | | j i ; a ol a, 
We heard a) Sul plane in the clouds diurine shiny 4nots. whi | teamercl! but cid net 


jungle Journey to the World's Highest Waterfall 63.5 





Aw Gomes Receives a Message. Rofacl Ib Ready To Turn the Generator for o HKeply 


lhe nen Were den at ret 1 » help a A a i sth mache Whi Was the Piped : che enki 


with Cluded Ballvar: Later. hooever, they becume wo reluctant to do the heavy work that they had to be 

iit ba tL bend BEFORE ri 1 lhe lil rd hk He | itil 

} i. | 1 = = it = | m a= - - 7 =. . zz | =| I = 

dry. Laime insisted T take some star, ond = east side, and an outcropping of rock hid the 

| rlicl Opie in| derives She Here y Tam 7 Livres Peart from View eter heless the ah a aA 
Laine was cetine dictouraged by out slow was stunning, 

procre ny He a elf Whe 3 ly Prin cht LAT ss (LA A ic Le hey we could actunllv PPT there, 


His cherey never seemed to let up, and at the = We were all for going closer, but Laime wisely 


endl of a dav be was still fresh icvised us to make camp and scout ahead the 
We knew that we were getting close to our next day to see if there was a better place for 

monl, because the canyon walls on both sides the comp 

were numowing, And once, in o clearing, | Little was done the rest of that afternom, 

could see a rounded corve ahead that | récee It wae too wonderful to walk out on the frocks 





' val ' r ™ ‘ 1 4 es a ai 
nized from the aerial photographs | had taken oof the Chorin and stand ond gare. at the 
of the falls majestic sizht, so difierent from the 10-second 
| | = s r = 2 A & om = aut = Si i = Pi — r 
In distance it couldn't have been very dc mews | hac hael irom 2 Peed Thee 


but by trail it wae en tortuomly slow process The Incians set to work making another 


making our way over centuries of deadfall and hut for the night. A welcome sound, the ring- 





anrlalides, Enrique and | exchanged private ine of their machetes, the pounding of poles 

conticences that dav ond decided that thi in soft earth. antl the whack-whack as thev 

nest Utne! Wwe made -a trip into ths CAN Von i cut down | ims and other big leaves Tor a 

would he over oa conerete hichway! roal, Soon we would have a fite and 7 could 

ry ni CMO cine WES SLI st) sure ara 

Phe World's Highest Falls Sighted the one peace, Hoseicee T hs ‘teed ad 

And then. just when ft seemed T could mot scratched, and mv slacks were tor in 2 tlozen 

po gnother step, a shout went up abe, The plices and Hithy irom scooting over rotten 
rst view af the falls! lors and tumbling bearlfirst into leaf mold 


VW = AT revere pest the cure Trel thi iy in ihe a Tous | utT Pricli LA Whi Wore nothing hit il 
listance, was cur goal, There's no describing bright-red loincloth, came to me yust alter we 
what it cid to our spirits Wee didn't have a srrived with a bad slash in the bettam af his 


Y io 


front view, but muther a oroefile trom the north foot J mut sulia cream in the woutd and 


oy 3 
Cjsnay Seta All i 
“1 Ay) Gia syuotwangiT wed 
rey af] ae UE OE 
jaunt 
feos CMP AMAT pny aryl 
Lt of hae Prep ADE af tot rday FCT ty 
my) Mays! ai) Op Ay pyrene 
CVT) Jey AL Lp Ca 
at jie ayy or itt ayy 
a} 8) JOO; ae Wa, Apo Forel 
clon Tym wT ff reli yb el jie 
ELUTE TTS pT Cee a 
peat Lh put oj oy Won 
(TLRS 1 i) Sp ye 
Hoy | ied Apo p Sue) oe | 
ay rpetl Fe 
apatite ot Gai) ay] YW Ayo 
pitty LU) PLAT neh] heh, 
quip ayy ey Ce La Lie Tat] Paap 
nip REN Ais ITA po mini ani 
At) J iy) crept Trtfel MPLA Li eat | aif RL 
muaqay) Jab Bo Papp pire 
Sci wet] lat | Viney) 
15) Er pachtrp 
Pe SpA ey 
v1 “AED OE SEE Oa] Rey 
uo if iiop wo Ey, ee 
Ho Ses PA eee 
Vay T TINE Pay ay pry ie \ 
PE = A FFL! Piya vy Jl faa Li 
i" ae jaa i iew iy See ee 
Lapp yk Ay pays] Tan op] i 
‘EU waite) Apr Homipadsa 
SW) Utne SPA Sep oT AAA tier 
LT Ty eh ae 
jeatie] 
f 


a Slee 


ee i ROLE ie ipl 
[re Balt ad fe ALO Sk by 
INE] Soy) HY at Ra 
SUNTRE a | Payoa Cee DB 
FOL MS IO Min 








= 


} tery tay ey PEE ey 
4 a i . . 1 Pil 
Go-To ah EUS Le H 
l 


a a 

A rk a L apy ph tl 
LIS IE) RR Oy a eel 
ay PAPA] ELE] Ay) Ae 


jaja at aay py “Cepia bay 


LS | Se Sey a yy 
yey maypypy aiw 
A peu ALA Ly iN j ees Ae 
rel | | ee HE Lit] - LEVELS T 
Tete me bla pryptls Aall[] Wi i | EW 
Uy gy a Ee i nil 
fio elite jo Ut) ft UTA Bs i 
nit yy pay elifijer Wor 
lOenO) HPL, PasapEnMy Apes | 
iW Wary oy ny] a | Lag PLA 
th um pie Sy Cees elit 
iT) Vata Gy ue prt Hy pu 

pS LPT A PEE 
ae) Pui) & jplea 


itt prune acy bel pelt Pe IM] 
AAC Cet Pip peet) SV at] 


aA] pe pigeon bit RLY je jWoLW 


Wa Wy sum) iam May 
ji E bya i j if P PEL pap ruy | 
EP PG ee Ge | ing] Lee BIT) EPEu 
HHT SHI aSs Lint) na, q 
| Jou S| 
r ij if relly Bip, Ube] pil: rly mG 
Curry clay 1 ivf UE i ee be 
He) do] Pata) a PETE. AY] 
j(ts LLL ya | yee ay t ee | 
Lemay yp ined jot | 1EfI h [are Mi 
up aay At cr [eoar prey 
Wane, ayy ot iil qa 
iy, io Wat J aL a ee | 


‘pul 
peak JOA,’ rem iL i o| REE) 
Pica apisity } Pritheece y 
TE Usa pened Le rey 


6&8 


Perry taped it tizhtly. The Indian woman, 
too, came with smaller cuts on ber bore feet, 
aml we gave her the same treatment. 

For all ovr weariness we stayed up late that 
night, We took our cups of tea from the 
campfire and went to sit on rocks by the water. 
As if Gn cue, an ornnge full moon came up 
aleut 7 and turned the dark masa of the 
canvon wall into half-light, with the falls a 
shimmering silver streak down the middle. 

Whatever hardships we had endured on the 
trip this particular moment seemed to make 
worth while, Perry said we were about two 
niles away from the falls. Enrique sent out 
our message that night telling those who were 
listening that we were in sight of our goal. 

It was noon on May 12 when | finally 
Climbed the last rock of the promontory in 
front of the base of Angel Falls. 

For hours we had been struggling over tre- 
mendous rocks which had fallen off the top, 
almest a mile above us. We could hear the 
roar of the falls, hut could see nothing because 
of the jungle growth. 

Finally, around 11, T caught a glimpse of 
the top of the falls pouring off tiear the rim. 
1 plunged into the dense growth again and 
climbed upward in that direction. 


Box Seat for Nature's Muster Spectacle 


The rock promontory in front of the hase 
of the falls seemed to be made solely to ob- 
serve the magnificent spectacle before us. 

Plunging through jagged rocks a few fey 
below the canvon rim more than half a mile 
in the first unbroken drop roared the falls. 
They deafened every other sound, and whirled 
in spirals as the wine caught them and sent 
them out over the valley below. Often they 
awirled out to the rocks we were sitting on 
and drenched us (pages 660, 647, 670-671, 
and. 682). 

Behiod the waterfall isa tremendous amphi- 
theater, providing a spettacle beyond descrip- 
tion, So far as 1 can learn, we were the first 
to see this sight from the promontory. 

The rocks overlooked not only the falls but 

the whole vallev up which we had come. We 
could see the deeper green winding Line of 
the Churun and even the rocky Tittle beach 
ubidt two miles back where we had made cur 
camp. 
After ene quick look Perry hurried off ta 
begin the big job of measuring the falls. 
Laime disappeared to help Perry in finding 
spots for the base line. J sat fascinated on 
Lhe rock. 

Old Rey sat cross-leneed near by, his im- 
passive fore bent over a reed mat he was 
making for me, 
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Before we had taken off from camp that 
morning. the Indians had ¢ome to me all 
painted with red paste, They brought a 
small piece of it and a omitror over to me 
amd asked if 1 would also “make myself in- 
visible to the spirits.” Obligingly T had 
painted circles: and dashes over my foce, 

Finally we took leave of our box sent ond 
headed down in another direction to explore 
the secondary falls and the small river which 
joins them to the Churun. 

We sent out a special message that night on 
the transmitter. “Saludos” to Col, Jorge 
Marcano, then Minister of Communications, 
who had been so helpful in this venture; to 
Col, Frank Bender, who had flown ta inte 
Urayen at the beginning of the trip; to Cap- 
tains Charlie Boughan, Art Jones, Sam Fales, 
and John Olson, all of whom had contributed 
to the success of the expedition. 

“Anybody superstitious?” Perry wanted 
to know the next morming. It was Friday, 
May 13. Both Perty and Laime set off early 
on the surveying job with enough Ineljans 
to cut a base line for his chain tape, 

Since it looked too raimy for pictures when 
they took off, 1 dawdled around camp, huxuri- 
ating in the realization that we had achieved 
our goal, With that achievement there had 
come a letdown and. after breakfast, for the 
first time T went back to my hammock for 
another couple of hours, 

Friday the 3th Fairly Quiet 

Friday the 13th brought only two un- 
taward incidents. A lirge stinging ant climbed 
on one of my socks, but T got it off without 
meting hitten, At moon, a huge tariuntula 
crawled to within Striking distance of Enrique 
as he sat on the grourid eating. 

Laime and I saw the horrid thing at the 
same lime as it came out of the jingle ane 
headed rapidly teward Enrique, but Laime 
was quicker and yelled for Enrique to get up. 
Enrique literally tase from the ground in one 
swoop, never spilling a drop of his soup. 

After Laime had killed the tarantula. with 
a stick from the campfire, Enrique put aside 
his soup. Me'd fost his appetite, and I didn't 
blame him, I made a mental note to stop 
woating string sandals around the camp, 

There was one more day's work for Perry, 
Measuring angles from every conceivable sprit 
in the canven floor, It was ticklish business 
wading the swift Churin to get to the apposite 
side with his heavy theoclolite amd all the other 
necessary instruments, 

Messages of coneratulation come in on 
the morning broadcast thine, We sent ul 
word to have the littl: airpline ready ot the ad- 
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vance sirstrip within two davs. 
Vlore than @ver | realized how 
vilunble to the success of the 
expedition was the ricio equip 
ment, which could make such 
airangements from as -isolutedd 
a spot as this “lost world,” 
Cini Sunday, May 15, we were 
Up at 3 and ready for the trek 
Out of the comyon. It was 
Ernie s birthday, While the In 
tins ancl Laime were breaking 
cmp ond packing everything in 
the backpacks, I decided-on- the 
flan Dd made the day beteare, 
| told Laime [ was going on 
ahead alone. | explained that 
| woe so slow on the trail that 
this would ‘give me ao head start. 


Alone in the Jungle 


[ leg camp) blithely at 6, sure 
In lhe knnwlercee that the rest 
Of the group woudl] be alone 
within a few manotes: The tral 
wHe nol too chihcult to folbow, 
noel the few thoes I did wet leat 
[or a moment T would simply 
make »s small circle and fimnd the 
bleed bushes, 

lL had not been out more than 
half an hour, however, when the 
renlization of heme alone in the 
panele me with 
crushing foree, The licht drizzle 
of fan aod wet leaves bad me 
wake! to the skin, 


Ceecenidead. on 


How weird the jungle seenis 


terror at pasting a lair where 
animals have evan ' 
the unmistakable oder, [ won- 
dered jf the beasts were still 
Witching me through the underbrush. I hesi- 
tated to go torward,-and | dichn'| want to go 
hack to foln the group that mrt ty 
Where behinec 

Lwopdertd whatever to the work had peoe- 
to tart oul withoul o machete of 
aknicorysimeyng! Finally, reasoning aver 
Came tenor Nothing visible moved except 
a bird tesembling 6 chicken orl o tew ligerrls«. 

Laime and Enrique caught up with me a 
tthe after & We were determined! to make 
the main camp in one day. but Laime was 
Trankiv gloomy a4 the Prospects of my enciuer- 
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Sno-Cats Mechanize Oregon Snow Survey 


By Anprew H. Brown 


Ifustrations by National Geographic Photographer John FE. Fletcher 


“0 TATER ts wealth in the West,” de- 
\\ clared R. A. Work, supervisor of 
Western States snow surveys, “Anil 


from the Rockies nearly to the Pacific most, cl 
our water cones from mountain snow.” 

Through the open windows of Work’'s office 
in. Medford, Oregon, we gazed. across miles of 
budding pear trees to the white crest af the 
Caseade Range, Birds sang and spoonedl in 
the warm sun, ‘The date was March 16. 

Yet next day we'd have to choke aff spring 
fever mid turn back our miéntal clocks to 
winter. We must pull on Jong underwear, 
thick. socks, and wool shirts, antl set oul to 
buck those hich-country snows at the season 
of their greatest depth, 

We were going to: try to-travel in over-snow 
vehicles the length of the Oregon Cascaces— 
the first journey of its kind. 

Lean and limber R. A. (Arch) Work 
would be our leader. Arch is a senior itriga- 
tion engineer of the U, S, Department of Agri- 
culture's Soil Conservation Service. His job 
is snow water, from cloud to consumer, 

For four vears Work had been using an 
ingenious track-ski-and-pontoon snow sled, the 
Tucker Sno-Cat; for snow-measuring jaunts 
into the mountains (page 696), On this long 
trip he planned to test the feasibility of further 
mechanizing saow-survey work, He hoped to 
prove that doing the job by Sno-Cat woul 
be speedier and Jess costly than by ski and 
snowsher, 


Snow Waters Fields, Mukes Power 


Arch waved toward the frosted hills, 
“There'd be no fruit here in Rogue River 
Valley without that snow,” be said. “Qur 
rich orchards are all irrigated. [t's the same 
story in hundreds of western valleys.* 
“Electricity, too,” glancing at the light bulb 
over his desk, “would cost a lot more if snow- 
melt water from those peaks didn't spin tur- 
bines te give ws “juice” al fair cost.” 

Work explained that in cleyen Mountain 
and Pacific States more than four-fifths of 
all the irrigation water flows from upland 
watersheds (page 706). In Utah, for instance, 
the 20 percent of the State's aren above 7,000 
feet elevation cantrihiites irom 70 to BO [wer 
cont of the total runull, lost of the water is 
melted snow, 

This situation makes 
forecasting of stream. flow | 


Tactical accurate 
On Mmensure- 


ments of the snow depth and water content. 

In the vard outside Work's office teen were 
piling sleeping bags, tools, and trunks of food 
into two orange Tucker Sno-Cats and their 
trailers. ‘These were the rugged motorized 


sieds ‘we counted on to haul. our seven-man 


party the 500-plus miles from near the Call- 
fornia border to the vicinity of the Columbia 
River (map, page 695), | 

Operation SioCat Cascade was a joint 
project af the [. 5. Soil Conservation Service 
and the Oregon Agricultural Experiment Sta- 
tion. Arch Work had invited the National 
Georrphic Society to take part in what prom- 
ised to be o spectacular journey. That's why 


Jack Fletcher, National Geographic photogra- 


pher, and J were on han! at Medford, 
*D Doy” Arrives 


Snow was falling as we rode to the jump- 
off point at Greensprings Summit, Daffodils 
and croctises were blooming in valley door- 
yards, but up on the puss snow lay. three feet 


Staff men of Medford’s radio station, 
KYJC, recorded our departure, Then our 


two Soo-Cats chugged away up the forest 
path, pulling theit heavy-laden trailers. Look- 
ing back, we could see cheery Hal Newhouse, 
the announcer, stil] chattering into his micro- 
phere. 

Arch Work’s smaller Sno-Cat led the wiv. 
With Arch rode photographer Jack Fletcher, 

Jockey of the second Cat was Jasper 
Tucker, youngest son of the vehicle's inventor 
and builder, Emmitt Tucker, Jasper’s Sno- 
Cat hell five people comfortably. Beside 
Jasper sat Robert F. Branstead, visual infor- 
mation specialist of the Soil Conservation Serv- 
ice, Hot wos wssistunt director of the ex- 
pedition and ite skilled cook (page 699). 


First Visitors in Ten Weeks 


Tn the second seat Dr. Harvey Woods and 
Gaeton Sturdevant swaved with the Cat, Dr. 
Woods, from Ashland, Oregon, was medic for 
the journey. Gaeton Sturdevant, timberman, 
miner, plinist, envineer, and prespector, canu 
as snow surveyor for the Oregon Experiment 
station, J stretched out in the rear-seat, 

Our break-in rin that first day took wus 

* See “Native Sons KRamblesin Oregon,” le Atce 


Burr, Naroowa, Geoowarcn: Macaave, Februaiv, 
lose, 
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sno-Cats Mechanize Oregon Snow survey 695 


With Charts and Graphs He Follows Snow's Course from Cloud to (Consumer 
trizutinga eneincer W. T. Frost shows the author how snow measurements gave valley Lamers anlyanc 
notice of atimmers walet suppl Next day Opermiion Sio-Cat Cascode mrt aut on it three-week top. is 
nightiy radin talks with the party; Mr. Prost telaved inetructhons and feerived enow dat 
30 miles through deep forest, to Pish Lake. Great red and Dowglas firs soared 200 feet 
We stopped overnight at George Rowden’s above our vehicles as we wound along the trail 
house, Snake-hipped George guards two irri- next morning bound for Lake of the Woods 
ertion reserves and measures two snow The majesty, the utter silence ancl peace, 01 
courses. He had been “outside” once recently the snow-muffled wilderness impressed tus 
on skis, but Glenna Rowden and 45-year-old  deepts 
aon Bucky were happy to greet their first Major stretches of our whole toute toward 
visitors in 10 weeks, the Columbia River led throweh virgin woul 
Voune Bucky told us of his pet deer that londs, most of them in national forests 
wilkecd into the kitchen and beamed af (he George Bosley, Lake of the Woods fest 
bread bers Buck's father hauled the baliy caretaker and a part Linn snow SuUrvEVOT 
into Fich Lake on on tobopean when he was served us sizeling-hot doughnuts fried im bear 
one month old, They kept trick of the in- grease. He showed us the path to the other 
fant’s weight by hanging him by bs shirt end of the lake where his only neighbors liver 


from the snow-samplng scale. The young couple, Edward and Lee Alorse, 








Winter's Snow Survevors in. the Cascides Plimh Next Summer's Irritation Waters 
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were “at home.” Ed gtirds 93 summer 
cabins, They were creaking under the burden 
of 24 days’ almost continuous snowiall! 

Ed obligingly climbed on skis to the ridge- 
pole of one of the half-buried cabins as Jack 
snapped a picture. Just then Ed's wite called 
that coffee was ready. Fd nonchalantly skied 
dawn the steep roof, He wanted his coffee 
het. 


Lesson in Snow Surveying 


At the Lake of the Woods snow course Jack 
and 1 took our first lesson in snow surveying. 
In the following weeks we all took turns at it. 

* Snow survevors,” Arch explained, “are as 
fussy about placing snow courses as a garden 
cubber planting rare bulbs. We locate ‘em 
above the level of winter melting, naturally, 
and preferably in forest clearings.” 

A Steel pole topped with a yellow sign 
marked each end of the course, There were 
eleven stations (or sampling spots) at 1O0- 
foot intervals. Sampling stations average 10 
to 13 to a course. 


Gaeton screwed together three hollow 
aluminum cylinders: When he drove. the 


slotted tube through the snow to the ground, 
it showed the exact depth by inch lines on 
the sitie. 

The tube picked up a core of snow, Using 
a small spring scale, Gacton compated the 
weight of the empty cylinder and the: weight 
of tube-plis-snow, A simple conversion gave 
him the exact water content of the snow. at 
cach Sampling spot (opposite page}. 

The statvlarcd kit contains «ix tube sections 
that permit gauging snow to a depth of 15 
feet. In areas of heaviest fall 20 feet of 
tubing often ix needed! 

Gaeton deftiy juggled the tube in what I 
called the Ritual Dance of the Snow Surveyor. 

“Sample number seven: Snow depth four 
two point zero, Core three six point zero, 
Full weiwht three three point zero.’ (Gaeton 
culled off the mvstic numbers to recorder Bob 
Branstead. “Water conten! one two point 
two five inches; ground frozen.” 


Reports Sent by Kadio 


We had a nightly short-wive radio schedule 
with W.T. (Jack) Frost, head of Oregon snow 
surveys, al his office in Medford (page 693). 
Each day's snow measurements were reported 
the sameevening. Integrated with many other 
ravords. these figures pave the basis for the 
April | water runoff forecost for Oregon. 
That's the most important forecast of the 
year. By April, water tisers have to know 
how mach af the priceless fluid will be avail- 
able during the coming summer, 

Furrowing our way ameng ruddy-barked 
ponderisn pines, we reached the south en- 


Gos 


Draco 1 TG) Gastweet amd Borin. Alleman 
Soow Survevors Traced a 573-mile Route 
Alond the Spine of the Oregon Cascades 
Te, teat spowmeldles [or hie work, Operution Sne- 
Cat Cascade rambled south-to-north on the first com- 
pletely mothanized snow sutver. Heavy spring tliz- 
eurdy slowed progress, later contributed to disastrous 
Cohimbia Valley floods (pare 710). The party croopeed 
Crater Lake National Park and skirted white cone 
of Mounts Jeflierson, ahd Hood, the latter Orrgon's 
highest peak and heart of a popular skiing area, 


EHance royd to Crater Lake Matimal Park 
the next afternoon. 

Alen waved at us from a staff car and a 
nick. It wae a welcoming proup from park 
headquarters, 
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Evertreen Boudha Throst Throwth the Snow Walls of Eob Branstenad'’s “Kitchen” 
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How's Leo Borah?” assistant Ssuperin- 
tendent Tom (. Parker asked me. “T knew 
Borah at Bryce and “jon National Parks in 
anuthern Utah and, later, here at Crater Lake 
when he was writing NATIONAL GrockAMn 
atories on thioee areas (Parker has since 
relirec|. | 

Parker and chief ranger Clyde Gilbert 
offered] us loclzings at the park hase 

Wel rather net crive up the plowed read,” 
Arch told Porker, “Well climb to the om 
by the ¥awkey Road, With the snow this 
deep itl te three ot hours before we 
get there.’ 

Cl three 
we were licked by blinding blizzard 
VYawkev Road. In the interval, We chovelal! 
Snow by the ton flew off qur big. steel scoops 
ns we fought to keep the Cats moving, 

Cn steep Jones the Sno-Cats dug in until 
they rested on their bellies, When they 
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Peoria 


bowed dawn this way (“She's high centered! 
Wis OUP phirise for i). there was nothing to 
io but dig them out, (hit hinds grew enarled 
ind collouser}, 

When we were plumb toe 

shovels, gaspar fer 
eTinned rine md 
“Remember WETe NOt DUSLInNg our 
hack= just for fun Were helping 
farmer grow the right crops with the water 
he Tl get. And the reports we send in mas 
keen some Alain Sireet lighted on Saturidas 
tier. 

Headlights and flashlights Whiminated our 
Hint! strugzies when we used a tow har and 
leng@ihs of cable, It was 10 o'clock at night 
ind the storm still hewled, We hod to back- 
track to the picked road and rattle up to 

* Ser. li the SNarhonal Gaoerarimnc Managine, by 
D itiecy - JAA ‘reenh Finds “cw Biches” Chere 

With ara Wailers” 
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Helped by Shovelers, 
lintiling over a high pass, the on 
peliod fv bulletiike anew 
he dleswrechill sick kept the Cats ai etyurse 

At midnight we were digzing down throwgh 
i? feet of snow to find ground on which to 
hilld a fre. Wewerée ot a place called Watch- 
man Junction, We had evening 
hunting for a cabin we never foutiel ne 
weary, we made camp as stow still sifted down 
Our fire, faring into blessed life, 
threw flickerme light on. white-mantied 
anc firs 

Stopped by 


spent the 


[mage O97 | 
mines 
the deen anit rier, we tried 
nlternate track, a dotted ine 
Arch and three helpers, ianning 
couldn't find it 


io locate an 
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Chur short-wave racio finally pulled ws out 
of that jam tech raise? his office in Mei- 
ford the second afterneadan, Another Snot 
found its way in to meet our bogeed-cdown 
cavalcade 
Crag, 

One of the only two 
on the trip cheered wus 
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run along the beautiful upper Rogue River 

Phat rushing water's mighty pretty,” Arch 
said, “hut it’s also “liquid gold.’ We recently 
mide a cdollars-and-tents estimate of the valoe 
of Rogue River water. The study showed 
uC this chaiinkce basin 
procdiced water, mostly from snow, that was 
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800/000 for drigated crops, power 
generdiion, and municipal water supply. 
Passing Alount Baileys bald dome and the 
needle spike of Mount Thielsen (page 696). 
we cClittered on to a cabm beyond scenn 
Diamond Lake. 
West of this miles 
North Umpqua River, Jack and I 
thuinderne snow-fed Toketee Falls (page 
O98). There the California Oregon Power 
Company (locally “COPCO’) ts rushing a 
40.000-kva hydroelectric installation to help 
niUntine power hunger. 
Bovie, viee president sol general 
showed us a strik- 
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Sno-Cats Mechanize Oregon Snow Survey 


Easter Sunday began with warm, bright 
weather that packed the trail. We sped 
through close-ranked pine trees up switch- 
backs to Windigo Puss. There we crossed 
into the watershed of the Deschutes River. 
Water diverted from thot “stream irrigates 


groin and cattle country east of the Cascacles. 


At Crescent Lake, we reveled in the luxury 
of sheets and hot baths, Next day we rambled 
on past Odell Lake to Davis Lake, There 
a black jumbled lava flow looks as if it had 
cooled last week instead of two thousand 
Vers mgO, 

The Cascade Range is largely lava-built. 
Forests and meadows cloak slopes and sum- 
mits once seared by streams of liquid fire and 
pelted with ash and flying rock, “Pummy” 
(pumice) desert and slaglike lava flows testify 
ta volcanic activity thal onte raged. froin 
California to the Canadian border. 


In porous volcanic formations water does 


strange things. Brimful rivers shrink in a 
few miles to shallow trickles, Contrariwise, 
clear cold streams burst full-velumed from 
the ground in bubbling springs. 

We passed Wickiup Reservoir, a man-made 
lake, Tt last, we learned, 1,000 acre-feet af 
waiter a dav through sievelike lava banks that 
seemed sound when the dam was built, Major 
leaks have since been plugged, 

The nieht of March 29 we made early camp 
in a holiday mood at Browns Creek cabin, 
the halfway mark on our ruute, Bol was 
frving steaks: when visitors appeared, rolling 
up to the door in an ex-Anny weasel, 

‘Why, vou ormery ole polecut, youl” Arch 
greeted long-time friend Bill Childreth. With 
him roe Bill Dean. They'tl been measuring 
atreum flow and a snow course at isolated 
Waldo Lake. 

After supper Bill Childreth and Arch fell 
to varning about shared adventures, 

“Remember, Arch, that trip we were really 
tired?” Bill asked. 

Arch grinned and nodded 


“Arch and Vd bad a rugged day, pretty 
clase to 25 miles on skis,’ Bill recalled. “We 


found our cabin late, grabbed a bite, and 
tumbled inte our sleeping bags like steers 
felled with a club, 


Robbed by Father Time 


“Later I woke. It was just dim diwn, 30 
| rolled over for a. few minutes more: A 
while later | cracked an eve again, [Tt seemed 
darker, Well, | thought. clouds must've come 
up. Finally we both woke, Bright morning 
stinshine was a-beanin’ cewn, 

“Whe we gol to town that afternoon, we 
noticed a calendar in a store window, It 


703 


said “February 8." We just looked of each 
other. [knew we'd measured the snow course 
on the 6th. 

“Suddenly the truth struck ws, That ‘dawn’ 
light I'd seen was sunset Teht! Arch and I 
had slept through a whole dav," 

Just out of Browns Creek the nut locking 
the left pontoon to the axle on Arch's Cat 
dropped off. This mishap cost us a dav, the 
only serious mechanical delay on the trip. 
Arch and Jasper had to go $0 miles northeast 
to Hend to have the axle repaired. 


Gleaming Summits Pierce the Sky 


All April Fool's Day splendid scenery 
Hower past us in a glorious panorama, We 
pushed up into the heart of great mountains: 
the broad cone of Bachelor Butie, the steep 
peak of South Sister, and jumbled crags of 
Broken Top. Gleaming summits lifted high 
above tree line. 

We circled Elk Lake, a perfect Christmas 
card scene complete with snowy pines and 
half-buried cabins, At Devils Pass we clawed 
up a steep snow gully under beetling black 
cliffs. Huge boulders seemed ready to plunge 
down on us ata touch, 

At our Seda Creek camp snow was too 
deep to dig through. Arch Ioid green logs 
and built the fre on them. Even so, by 
morning the fire and hot coals had melted 
a round hole eight feet deep, 

Log fires at our sky camps warmed us and 
dried] our wet clothing, Bob cooked on two 
gasoline stowes, with a total of five burmers 
(page 699). Wood fires also helped with 
melting snow. At several camps there was 
no open stteam or pond. We had to melt 
snow, a slow pnd exasperating procedure, mot 
only to get water for dishwashing but even 
to fil canteens. 

It was ironical to be almost buried in 
frozen water—and not be able to spare enough 
of the precious melted liquid to brush our 
teeth | 

Friday, April 2, we pushed dizzily up, up. 
and up among peaks and clouds that fought 
hack with blinding snow and moaning winds. 
Ten minutes out of Soda Creek, Arch stopped 
hee Cat on a steep side hill, Like a combat 
commander, be swept his arm forward over 
his head in a Jarmiliar gesture. tt meant: 

“Send up one wave of shovelers!’ 

Late that afternoon, after pantitbe the 
Dutchman Fltt snow course, we smacked 
into a bit of gone as victims 4s anything 
we hit. 

Twisting around the base of Ball Butte, 
Jasper twirled the stiff steering wheel until 
sweal beaded his brow, We seesawed along, 
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poles, one of them was gone. Where it had 
been was a round hole, Arch peered down 
this window in the snow floor—and saw Cliff 
Lake a thousand feet almest straight down! 
He swallowed hard and trod mighty gently 
hack to solid rack, 

All unsuspecting, he'd casually walked out 
on a thin snow cornice overhanging a sheer 
drop neariy os high as the Empire State 
Building. Later, Arch showed us a movie 
sequence of the forest far below taken right 
through the hole! 

Up the icy slope of Ruddy Hill we dug a 
1,000-foot ditch for the Cats, blasted the 
while by hard, stinging snow (page 701), We 
measured the Olallie Lake snow course and 
reached the Forest Service guard station at 
the north end of the lake os the storm quit. 
Sunset piled the forest, 

That was our lost night away from civiliza- 
tion. We feasted on thick stenks ond fed 
Hiige loge into the fireplace. After supper, 
lusty voices lifted in loud bat tortured har- 
mony. Some prankster stuffed shoes, chunks 
of wool, empty jars, and wet socks inte our 
sleeping hags. 

Sunrise catne calm and clear on April’ 7, 
To the south mighty Mount Jefferson doffed 
a cleod cap from its [049%foot cone, 
Framed hy pines, the white frozen lake, and 
blue sky Jefferson symbolized the beauty and 
splendor of this wild country, 





Hob ‘Thomlinson, special events commen-. 
lator of Portland's radia station, KGW, was 


ut the Wapinitia Highway crossing to greet 
us as we approached) Mount Hew. 

“We've been here a few minutes.” he said. 
(We had estimated our scheduled arrival time 
by radio the night before.) “We knew Atch 
Work would make tt on time” | 

T caught Arch covering a wry smile with 
his hand. By our original itinerary we were 
six days late already! 

In the luxury of Timbertine Lodge on 
Mount Hood we relaxed for a dav. Up from 
Portland to visit with us came N. J. Penick, 
forest supervisor of the Mount Hood Nationil 
Forest; L. G. Jolley, assistant supervisor: 
ranger J. P. Langdon; and fire guard James: J. 
Ralph. With them was Boh Henderson, 
assistant to the director of the Oregon Ex- 
perinent Station. Bob finished the trip with 
ns, 


Ranger Defines « Rabid Skier 


Mount Hood is the West's most populous 
hi resert for the area exploited, The Forest 
service and the Ski Patrol find lost skiers 
and haul casualties to the doctor. 

District ranger Langdon defined a rabid 
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skier for us: “We heard that a skier was 
helpless up on the peak with a lee fracture, 
When we got to him, we found him suffering 
no pain. It was his wooden lew he'd broken!” 
Mr. Penick told us of the Forest Service's 
interes! in smw-surveys: ““The Forest Service 
attitude toward the forest has changed, We 
used to he housekeepers of the woods, protect. 
ing the trees, regulating cutting, and super- 
vising recreation, Tn a way, we couldn't see 
the forest for the trees, . 
“Now we have a new interest—a vital con- 
cem with the water crop the forest holds. 
We know that the money and welfare value 
of the snow-melt water grows vear hy year, 
“The snow pack in the forest affects our 
plans for fire contral, It affects stream flow 
and lake and reservoir levels, of crucial impor- 
tance to farmers. Sport fishermen also have 
a stake in. water stored on the peaks as snow, 
“Youll find every western national forest 
shares out concern with the high-country 
snow pack.” 


(rug Raty Meet Sna-(lats 


Friday, April’ 9. was our last day an the 
trail, An eosy run led us arcund the east 
side of Mount Hood to ‘Tilly Jane Creek, 
Below us lay the fruitful Hood River Valley 
and the Columbia River gorge. 

Our sturdy, long-suffering Tucker Sno-Cats 
wround toa halt. On hand to greet us were 
members of Hood River's climbing club, the 
Crag Rats, Despite dire predictions, cor- 
diadity marked the encounter of SnoCuts and 
Craze Rats! | 

We seven members of Operation Snea-Cat 
Cascade looked, I'm sure, as smug os fisher- 
men with full creel, Tt war a fine feeling 
to be standing at our goal. 

The faithful Cats had ticked off 573 speed- 
ometer miles, We had cressed the main divide 
of the Oregon Cuscades 15 times. ‘We hail 
Measured 13 snow courses; We were behind 
schedule for a reason that brought jay to 
water users: [t had snowed on 20 of the 22 
days we were on the trail! 

This glee was tempered later, in May and 
June, when runofi from the heavy spring 
snows Jevastate! parts of the Columbia Val- 
ley with record foals, 


We never really “had it tough!” Arch 


‘Work had planned the expedition with utmost 


care, We always had those essentials to 
the success of a hard trip—itry bedding, plen- 
liful food, and adequate shelter, 

Doc Wools saw to it that we staverl 
healthy. The only ailments suffered were 
scratched hands, sore muscles, and blisters 
from the spluttering tar-und-paraffin we 
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feasibitiry of mechanizing soow surveys?" end of the plowed road, Unloading the Cat, 
nul the question to Work as we downe!l they run in to one, two, or three near-by snow 

i Gareantuan dinner in Portland that night. courses: measure them. and are out to the 
“Well Andy,” came the considered answer, » truck again that same night or nest day. 

| don’t think there's any doubt but that ‘Moving alenge foothill roar. parallel | 

notorier snow surveving is bere to stew the mogatains, they repeat the process, mens 

Cin this trip, the way | see it, we've proved uring maybe 30 snow courses in two weeks 

one point aml dispreved another Think of the saving in manpower wind effort! 


In city duds once more, [ack and I went 
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Sneo-(late Clan Streamline Surveying 


think iT] be eon sense to try to ton all our There we gained some grasp of the larger 
: - = F a : = = a ‘ . i ia I itr tae ea ] ce 
Lastane Course: in one ctontintous mummers ul ture waite whith our Cascade journey fits 
r 7 7 rT 1 ' 
eh 2 Lhe one we ve pret Anisherd ] Ww af of fuece in a ae be Viewed a i whole 
1 a J oe LE = 
nmuny unpredictuble factors. Wou saw how it WES-2n WNpressive effort 
th a bat rear! a tite Rad 
deen, soft snow and one major mechanical At Remo we learned that 180 State, Fed. 
. 1 7 . - E Fi e P 5 F ' : 7 F 1 | 
breakdown knocked the props from under.our eral, and private agencies Cooperate in measur: 
a Tes he, Ing the winters snow crop on Western moun 
i | | ii ok e LT 1 L. q iw 4 Hed —h yk r 4 . r ha Ba — 
How do vou think the best use can be tains, Here wat o heartening example at 


Aa | 


710 


mutual assistance, even cutting, sometimes, 
woross harriers of divergent interests, 

Able tmen from oll over the West came 
together to pool their intimate knowledge of 
mountain snow. They served the various 
interests of the whole population of the rich 
hut semiarid Western States. 

Discussions crystallized for us the reascn- 
for-being of snow survevs and runoff fore- 
casts. [Tt was as clear, if not as simple, as 
ABC, We learnetl that: 

When farmers con be forewarned of 
drought, they plant only such crops a8 can 
et brought to maturity with reduced water 
supply. “Outwit the drought’ has. become 
a shoagan, 

They prune, thin. and cultivate their or- 
chards sa that they will produce only as 
much finvit as available irrivation water will 
bring to marketuble size and condition, 

Ther move livestock off the ranges-and out 
of drought-stricken areas before they starve. 
And they develop wells, storae ponds. nod 
ather supplementary water supplies before the 
sittation grows jcute. 

In years of abundant water supply, on 
the other hand, farmers can bank extra. cash 
made a5 profit on added acreage brought 
under cultivation, Surplus water means 
“Bons Crop, 

At the Reno conference we learned ‘that 
the water requirement of alfalfa, grain, pas- 
ture, orchard, or other irrigated crops for a 
piven soil type can be precisely stated. All 
this planning saves time, seed, labor, and 
money, Hest of oll, it largely eliminates the 
possibility of total crop failure. 

Snow surveys are important, too, in giving 
advance warning to help in confining flood 
destruction. 

A sentence like “Snowflakes sift down thick 
ind soft to the silent forest floor,’ summons 


up a picture of quiet peace and hushed beauty. 


Vet what an untuly giant may be onleashed 
when spring sun and rains melt rifts piled 
deep on mountain slopes! Rivulets gurgle 
under the sodden snaw; Great rivers roar 
on swirling ranipage. 


Snow Melt Boosts Columbia Flood 


That's just what happened in the snew- 
burdened Columbia River Basin in the spring 
of 1948. Warn weather ond continuous mins 
made raging sluiceways of every mountain 
valley. 

The 45-day Columbian flood ran up a heavy 
toll: Vanport City shattered, with many 
drowned: a $25,807,300 Inss to agriculture, 
in crops and cattle destroyed in the field: ap- 
proximately 224.000 acres of farm and graz- 
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ing lan] inundated: horneless estimated at 
30,000: total losses in agricultural resources 
alone estimated at $370,307,300, 

Early summer flowis on many western 
rivers are die ulmost entirely to melting 
snows: The marnitude and time of each 
flood is, therefore, approximately predictable 
on the basis of snow surveys, 

Pioneer of snow surveving in the West ‘was 
Dr. J. E, Church of the University of Nevada. 
Tn 1919 Dr. Church began measuring the 
depth ond water content of Slerra Nevada 
shows, whose melting afiected the level of 
Luke Tahoe. 

For o decade private companies in Cali- 
fornia, Wyoming, and Washington made scat- 
tered snow surveys. In 1924 Utah atarierl 
to-study the relationship between snow cover 
and runofi, Five vears later Oregon and Cali- 
fornia Were operating State surveys. 


Federal Government Backs Snow Surveys 

Methods and equipment, however, still were 
not standardized, nor was there yet free ex- 
chinge of information, 

AL last, in 19355, Congress charged the U.S 
Department of Agriculture's Division of Ir- 
rigation with the task of coordinating and 
extending the snow-survey program, The 
work wae transferred to the Sail Conservation 
Service in £939, 

Teday almost a thousand snow courses at 
elevations from 2,000 to 12,000 feet are 
measured in 2 Western States—California, 
Oregon, Washingion, Arizona, New Mexico, 
Utah, Nevada, Colorado, W yorning, South 
Liakota, Montana, and Idaho—and in British 
Coltumbsia, Canada, 

Nine hundred and forty-one snow surveyors, 
traveling 30,150 miles in 1948 by ski, snow- 
Shik, ht inechantzed vehicle, made 40,014 
individual snow measurements. 

Snow-sutverving and water-furecast work in 
the West is estimated to cost less than a cent 
for each acre of irrigated land, The West has 
21 million irrigated acres! 

This ts how Arch Work summed up the 
hew hold that snow, as stored water, has on 
western thinking. 

“People in the West,” he said, “now recog- 
nize thal snow i a vital basic resqurce, 
They've come to realize it must be measured, 
conserved, and ‘*harvested’ as carefully as soil, 
forests, food, and fuel, 

“They know that water means life to the 
West,” * 

‘See, in the Wattoxat (oocpapmic Macazre 
"More Water for California's Great Central Valley." " 
by Frederick Simpich, Nowember, 1946: anil “Calum- 


Ina (River) Turn on the Power,” by Maynard Owen 
William, June, 1941, 
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Shudeboker Lond Cruiser 


All eyes are on this “next look in cars! 


AMERICA EXPECTS rhe unexpected from Stuce- 


baker—and here ‘next look” in cars! 


if sa—the 
lhis is a truly inspired 1950 Studebaker 


dvnamically new im form and substance sry bed 


ahead and engineered ahead for years to come. 
A breath-taking new Studebaker Champion 
MIwW-Price frelel 
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a value packed new 
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Studebaker Commander—in your choice of 
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reumlined sedans, coupes and con, ertibles! An 


iltra-luxurhouUs special Land t(lrumer sedan! 


cheoll cars. Studebaker's really rolling! Stud 
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Stop in and see these new 1950 Studebaker 
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EW 1950 STUDEBAKER 
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rica likes (he Studeboter 


America llbna Bludebualk oF 
driving thrill —Every 1950 ¢roftemonship i it 
Shite baer fabri red ! Pet mtd Cobh ecticer, ch 
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that cross the sea 


Site Kids that trol the wheel , 
skated hands that turn niaater 
yulyes... cleft hatrieds that plc il delicacy 
on your plate... willing lanl 
hat open adoer... Uiewe are the hands 
thint crea the sta ran bith a 
veur te bring vou the dependabilitw and 
comiort of a Canard White Star 
traftillintic vera 





Cider) lw a traction nwre than a 
conmiury abel, they are the hands of otheers 
andl morn... atewords anid stewurcdesses 
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ralitional with Cound Write Stcur. 


Whether wou toevel oa luauriows suite 
iif a tetibortiable titmrist clase stateroom 
; whether you speed across the Atlanta 
noote Ol the Ones or preter a more 
[etrely Wey .. . yerbtie te thie Gare ee 
that vou whe in deptilable hiutide ofl thie wiv, 
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“FITS ATPEIANG 
THRILLE HEH,” 

cs fer mother, "The Edginit we 
red | iy cf ie pu rfectt) gyrate. 

IT wanted wt for Susan 


fy mroafe i ia ti! By. 


“THAT WAIASPHRIANG 
SHE MED AVEA 
SORE IMPORTANT.” 
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Make that binhday excitement really shine in yoar loved one's eyes... 
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THE REVOLUTIONARY 
DICTAPHONE TIME-MASTER ! 


When Paronount decided to prelier Tor 
OTHE MietS this, ete elie fitful new bit, Hine 
Lorie by Wire fuer: ivf 


Palatr] tat line ive la-wuidinuee 
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dhe biting nuchine, Parariciint 
rae another perrient eeetrreey any Vive: eurruned ree 
Lhictophone TIME-MASTEIL 

In TOP TY THE MORSING you ll diecover 
that the TIME-MASTER 1s “a type of miracle, A 
emia! thine wid Mulyueen = ((Creshy's) voine 
COME wut el it as leur ds at Ager (iw. 

for ihe TIME MASTER bo ried jit aici her 
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Fach tiny avenatiedt rooord tikes a 


Hig of crystal rhe mc OMe 


scribe it and throw it away alter only one wae, 


Neo wonder fhe TIME-MASTER lias causlit the im- 


ated PETE of ewecuLives everywhere who Twvre 


before would ase.any dictating machine. Only 4!" 
hith and letterhead sore (barely @ chip off the 
Hlaroey Stone) it's the pee feet pertner for evert 
boanessmin whe has the sift of cab—and every 
businesemun. who heen" t, 

Secretaries have a “lop 0 The Morning” feeling 
otiern they rIME-MASTER. Its 


Ferrante i 4 Lair rs 


ner the SEEDED 
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ted the have e@harged (het 
te chology aboot dictating machined, (Who does’) 
like to get work dome foster and with Jeda effort?) 

Fer a free derenatration in THU awit ot Fier, 
cull wor local Dyetapeliorn repncbeniniive or-mni| 
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DICTAPHONE 
Electronic Dieration 


Chehe Diets lims | nus lind. wiles [Re inj iii=™ hlochdnrn, 


DU MONT GIVES YOU 





Here is the lirest direct-view screen made: 
srl the iclure of its broad face i as-minch better oa it ts bigger, An exclysive 
Da Mont cineait gives far greater sensitivity and immunity to 


interierenive, See the Du Mont Bradford, and pet a wholly new 


conception of television performance. 





The Oe Mont Brodlord — 201 square 
lirics wl the sharpest, feaiberet peda hibits 
va «err saw, 10 doch Dw Mom pletion 
tebe, Ubbetingdished cubimet of fine mao- 
lincany veneers, FM rodia, Ausomatin 
plver for the mew i APAD meee, 
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Your ba Slond Ooker inoitew wen 
In bee the Sborey Anieieciiim Slee on che 
Du Mint Tricrision Network. 


Aiien 1. Ora Mont Laboratories, for, * General Tees 
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|* THE early nineteenth century, oe little vals 
ee ot Richmond, Vermont, boasted no bess 
than hve separate religriciis secrs. Fach wished 
imeecting house of its own; none could afford 
it. So they joined forces to raise this unwsual 
sixteen-siied building — each sect using it in 
the Old Round 


ih ich imnds as mute testimony to this simple 


rotanian on Sundays, Today 


Luce Pa! Prva fa} pa Pal nee ra a 


Lae Lit pore! 
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fn larer days, this same spirit of friendly co- 
opention in Northern New England led to the 
finding of National Life, Once igam, a proup 


“See pour Saheral Corfe anederweriier c 


al f#ail onie a year 


FOUNDED jsa#seo 
A MIPDAL COMPANY 
OV NT AY ITS POLICTHOLDERS 
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The Story of the Old Rowand Char 
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ef people panded together to achieve 2 com 


mon foal Htines and fam 


the protection of 
ies denst the uncettiamnties of the moto. 
Today, every NWational Lote policyholder is § 


DERE Owe}: of the Company aod shares in it 


Srowth and progress. 


“TOUR PLAN POR SECURITY” ts thi 


newest service olfered by National Lite. It 
shows you how to padre: accurately your fim 
ly s tuture fhanci)] needs, lt also shows you 
how you can plan ahead, now, ro meet those 


needs as they occur. A postcard ren ues Wi || 


bring vou tirther cdermuls, NWo ob] pation, 
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oun r e552 OT, wt 
ratio for ey Bide for your 
Ereater engine ea | Ereater 
performance 1h somfort? 


» Which car has 
me the famous 
: Wheels for 
vour Added 
protection in 
the evant of 


and economy? a tire blowoutT 


| .:; Which car hae be 
lutematic : 1: We Flesting Power Re ph Automatic 
LA eel. ‘4 eet fh 


..Which car has . Which car has 


ae Py 3 


Tenition-ley 
for your 
Eresater 
convenience? 


for soother 
engines 
performance 
and longer 
car life 


Electric Choke 
for quicker 
Warii-up, more 
economical use 
of gas 





Come to 


on the swift 
“Golden State” 
ia a | 


—the only streamliner direct to 
Tucson, Phoenix, Palm Springs 


Smooth riding, luxurious — Souther Poetic 
Hock leland's faust Golden State from Chicago 
vin El Puso ond Douglox is the only streamliner 
direct to Southern Arizona's resurt cotintroy ond 
Paim Springs, Pullman ond-rectining chair car. 
Moderute extra [mre 

Try this famous train on your hext trip ta 
Anmzonna of California. 

Through Pollmane from New York and 
St: Liaise 


P.S. Don't forget thot oor Sunset Limited (New 
Orteans-Loe Angeles) ales oes direct to Sooth 
Erm Arcos and Palm Springs, 


S°P fa, 


The friendly 
Southern Pacific 
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WESTON'S SIMPLIFIED, 
BUDGET PRICED EXPOSURE METER 


The raw CADET turne snepahooting inte 
mares picture taking. Just take: « quick 
reading . peta porfectiY expossd picture 
etery tine [t's a space saver too fita 







pocket of pions, Changes imitantly to rond 
relliscted of incicerit Lrg trt See the Calet 
“it esa ib ita ge ph Hite dealers ever ywhere. 
Priced at only $21.50 






will help you complete 
your plans to come to 


ia Al BUQUERQUE 


In the Heart of the Health Country 


Thassands of Peeplo eaet de mae te ths wisi ct rear—citprpl 


‘limair af bugis, aad we havi perpereel thie heeanii lal 
moe Depots be aed jaerked with taeda mad plotugreaples, du hoe ly en 
foiiplete your plane anal be oo svar war. Write fer it lidar | 


ALBUQUERQUE CIVIC COUNCIL 





DEPT. 20 ALBUQUERQUE, NEW MEXICO | 














HOENSHEL 
| Brondied FRUIT CAKES 


Rich with gluced fraite and choice metis—ooetow 
ald brands and fiog sherer, Piiatile jae rrerbed 
Piped to you of jnditndualle to lie DARK CAKE 
Pe th S205: 9 ih. PE 6 th, $3 fh., with Droog 
Mord Same, $4.57. LIGHT CAKE —7 Ih. $203. PUnDINES 
Pim, Fig, Fig-ant-Oute) £ ib. $88 each. Wee af Dewrre, 
add [hy Der poe, Bend check or money onder. 


WOERSHEL FIME FOODS, 1016 Aanrech Street Samdutty, hie 
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RADIO CORPORATION of AMERICA 


Hon feader in adie — Firs’ in Jelevision 


THIS WINTER 


follow the sun 
To Tucson! 


MORE SUN ...MORE FUN... MORE HOSPITALITY — 
lore winter wunehine in Tucsan than any other 
roaort city! Vou Swit in open pools. Ride horse- 
hack across the desert: Gall Attend rodeas, Visit 
Ch Mescoo next dear with Hts cobb food, silwer 
fewelry, scrapes. Sce historical San Mavier Mission 
anal eee wooders Like Coliasal Cave and Cicrs 
Forests. Study Indian lore. Go on fishing trips 
Youll) enjoy Tucson's natural friendliness! 





MORE FOR EVERY AGE — The whole family will en- 
oy oie of the smart resort borels, wonderful purest 
ranches, beautiful tew oporels, apartments and cot 
pet. Extenarve building activity has made accom- 
modations of 21) rypes plentiful at sensible races, 
Excellent private schools in Tucson. U. of Arizona, 
Maul coupon now! Come soon! 
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BOLT AND SEAVECED BY LEADING JEWELERS All GVER THE WORD 
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CHALFONTE-HADDON HALL 
1126 Beordwolk, Atlantic City, NJ 
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BEAUTIFUL 
Rored-Leter 
STATIONERY 


With the TOME RSs Steeda 
ijie Foenkresner TSF BARE 
i area, OE a eet 
PMITAL be qQlck ty lng emeal 
in Ghetinginladied trlaral Lee- 
ere of Fine fewitihe sinks 
pageer wind enivrvioges. Far 
Bigee teepertifiel thes PTantiog aia! fees moh bres, 
Pauper, Person! smvubuseer, liclime guarantee 


a, Fe 35 *UP NOTARY, CORPORATE ano 
PALO LODGE SEALS, 54.50 UP 


Tine=tiwe Perhiaaet bh Ske 2 Asie, Bb Pas N-Eees, BOWS Allee 
Si.7fc We Engieh tee earepees)), Por fag od one einid 
fp ee ge dr pire tej, FREE atide eheet ehawe 
living. hbintinl, seal deadene for fennel, desk milla. 
Heliners Shoah alee ire ehadiiemers, itppartoe sarees 
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Helping the World to “GO” 


Two engineers Of The Budd Company 
roaoently get into a huinch-table discussion 
ghaut the compression strength of an 
egu—-just an ordinury her's egg. After 
lunch they took an egg to their labora- 
tory and found out. The event may seem 
trivind, Butittypites the inquiring, prob- 
ine nis that have alwavs Character 
The Biidd Company and shaped its 
CLV IES 

Why is something done a certain way? 
How can it be done better? Why rs this 
muoterial used? What will doo better 
job) Out of this questioning came the 
invention Of the steel automobile body, 
the development of the steel dise auto- 
mobile wheel, the desiin anid comstrinc- 
tion ot the first lightweight, stainless 


stee| train, the Budd miitway disc brake 


The Budd philosophy of building bet- 
ter products through the use of superior 
materiais ond challengmy design has 
spread around the work. in Braz, in 
Portugal, ith France, of ltaly you triaiy 
nde in stamntess steel trams either buall 
by Budd in Philadelphia, or under Budi 
supervision abroad. Abou! ninety-five 
per cent of the qutcrnobiles in England 
nnd Europe have vied! bodies built under 
Boda beens and often with tools pir 
duced by Buidel, by these times when 
movement i vital, Hodd is helping the 
world to “go”. The Budd Company, 


Philadelphia, Tetreit, 
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World’ ’ 


finest 


record pebnaduction: 


AUTOMATIC FM-AM RADIO-PHONOGRAPH 
Dwal G-E Electronic Roproducers for 
ttondord and LP records. Genuine mo- 
hogany veneered cabinet. Model JZ4LP. 
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cruise the blue Pacific | 
to beautiful Japan 
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tour scenic Japan . 


Soe wordrous Fujiyama, 


mountoin resorts, old-world 














femples, ond thrilling 
A wide 


voriely of special tours ore 


modern cities... = ie aim... 
—s { a ‘| 
available to sui! your personal travel plans, 


SHIPBOARD LIFE offers relaxing days, romantic 
nights, faultless culsine, -oir-conditioned state- 
rooms, and a host of other features your trove] 


ogen! will glodly describe, 


MOMTALY SAIUNGS from Son Froncisco ond 
Leas Angeles 
Heng Kong, 


Fronctuco vic. Yorohome ond Hanoluly. 


fo Honolulu, Yokohama, Manila, 


ond Kobe and return io Son 


CONSULT YOUR LOCAL TRAVEL AGENT for 
complete service and defarls on Trans-Pacific, 
‘Round-the-World. ond New Yark tc Coalifarnio 


Cruises, 


AMERICAN PRESIDENT LINES 


tier American Hote} 


OF write: 


Adres 


DEPT. NG 11, 54M FRANCISCO 4, CALIFORNIA 








the OMEGA Automatic... 

one of the world's grant woltches 

4 The thinnest highly accnralé sau 
Walch in Db warld., 

@ ts Li-jewel oy 

TRSGTWe pees 

In P45, gold filled case, 771.50, 
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throwing 
your 
business 

in an 
incinerator... 


[ f you frus t Ordinary Metal Files 
to protect any vital records against FIRE! 


Records Agee been burned! ... Businesses fore been 

ruins! . . . Will yours be next? 

Fire insurance cannot be collected without proof of loss records. 
More important, you could not keep your business opermting 
without essential ledgers and papers. Se, don’t trast ordinary 
metal files that cremate records instantly in # fire. 

i) 4 out of 10 businesses that lose thei records in. a fire never 
reopen. Don't let that happen to you! 


HERE'S POSITIVE PROTECTION . . . 





Mosler Insulated Record Containers, They provide constant, 
on-the-spot protection of an Underwriters Laboratories, 

Inc., Class ©, tested and approved safe—plus the convermnce 
af a modern, efficient filing system. Lnwulsted receding door 





ey locks over file drawers. Fire just can't get in... yet. you can 
frori Corie §«=©6 AVE this invaluable protection at a surprisingly modest price. 
riichy npn Mateninen Why take chances? See your Mosler dealer now anc be s 
with joer ara, sure. Send for booklet “Mosler Insulated Record Containers. 


ze Mosler Safe ¢ 


Main Office: 370 Fifth Avenue 
New York 1, A. Y. 
Dieses bs primi: clits 
Facierie Heurbinn, «2 
Lergen! Builders of Sofes 
and Vaeislts in the World 


ooteseessnens FILL OUT AND MAIL—TODATI------+--<----= 
The Alosler Safe Oo., | hipt 411 
790 Fifth Ave,, New York 1, N. ¥. 
[Te teencie eeiital! niet 


[se pew fee leet "Mipsler Lesulated Feeerd (comkutieners. 


Theo ef iri) annret Mawker Chale 
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Builders of the U.S. Gold Storage = 
Vault Doora at Fort Knog, Ky. a See 


The first question to ask 


when you buy a new type record... 










you up to 
Record... 


Enpory renege ta Mirek now! Tie caky and inexpensive to 


GUene Vour preeent radio of phonograph for Long Playing 
Kien itdy. ASK yout dither about the Coloma Playerattachment 
iri he new Cotum pit LP Cotnboe,.. tee workd's largest cate 


log of uninterrupted eruskc! 


COLUMBIA @i) RECORDS 
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’ PRESERVES 
= FROM OREGON 

MOUNTAIN MEADOWS 
se: For Christmas Giving 
“CASCADE” OFF T BOX, Rin went sli ae. fore 
Whole Strawherry, Wild Pium. Bla kierry, Greer 
Kuge Prune with Ha petit ta, English ‘Gooseberry. 
Kepress Prepa/d .... . $2. 95 a.) os: 
WRITE FOR FREE CATALOGUE f: , | 

JANE AMHERST 


1120 MLE 47th Ave, Porthacl Lda, Ore, | 





PHow LONG © 
| wiki I(T PLAY ? | 





C shannbis sia Playing Records give 
00 minutes of music on one (Lp) 
uninterrupted music at its finest! 


the new standard 
of record perfection 
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‘AMERICA’S MOST-WANTED 


" SMALL TRACTOR! 


SEE THE POWERFUL 
wr. P GRAVELY. 
the worlds Hneat. et mical 
oy moderately ori cad Garden 
& Tractor. Complate line o| 
exclusively dasiqned Prone 
‘ODF oF avery Gatdesn, 
‘th a andl Field job 
iF a a ae - 


G RAVETy 


FIELO-FESTEO FOR 7 FEARS 


acy sew FREE BOOKLET! 


mit MOTOR PLOW £& CULTIVATOR co | 
BOx Lisa DUMAAD, Wo WA. 


SOLVING TTT, LAWN Ez ‘GARDEN PROBLEMS 





Aiok about the amazing New Grayely 
HOTARY SAW ATTACHMENT... 

perlect for clearing brunh land, felling 
troes, sawing wood, fonce posts, etc, 
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We're just home folks. Seldom do noel tray. 
cling execpt when weepend Thankaivong with 
aur children, We like this sale feeling aban! 
eoiad Cullman, We ve beer You re satir crt 
ing the country be Putin Tham Wo wre dross 
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a litthe arul a bat, have found that ta other form L purer a peti hiielit's reat above very thing 
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and the depermdabality of scing Pullin, [ knew, too, that PR uerive on sehedute, 
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The Notion! Goord Oefencds Americo—Join Now! THE SAPEST, MOST COMFORTABLE WAT TO GET THERE! 
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Lyhes Bros. Sheamihip Ca., lac, 






Offices oh NEW OORLEAMS, HOUSTON, GALVESTON, NEW YORK, Beau: 
inant, Chicage, Corpus Chri, Oolles, Gulfoort, Konaon City, Lobe Cherkes, 
Memehic, Miletiokee, Mobile, ford Arthur, § 
OFFICES ANG AGENTS 


leva, Tampo, Woking 
el PRIIPAL WOFLG POMS 


pip EU ZES 


- MIAMI 
f. : PARTMENT SUITE COMPLETE HOTEL SERVICE 


Fully equipped,one to four-rooms, Steam 
heat. Air conditioned grill, cockmil lounge. 
_, euieL residential section, Overlook ing 
“ é Biscayne Bay. Spacious hotel rooms 


Se daily or seasonal rates. Large penthouses 


OPEN ALL YEAR 







! wi wad Pine Shri le 
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Saal lid fect isi Viel. 





EXAMINATION; lruieeiieal esaminanan 


lat pres if | | f hi Tl. Pe TIMI aa 


Whether you pay *26,..°35...%90, 
conipare the cost of these services 


with the value they sive you 






LHTERPRETATION » Goerel Gl Wethiimal iid 


SESW ihdiniiencting uf thet bien duberials 


hE ae nh The value of gowd evesicht i¢ literally bevond price. And 





the <erviees which improve your eyesight, when help iz 
needed, Are worth A levt Lie. Werth. To retider these Services 
requires: professionol knowledge ond technical skill, But 
octually, in most cases; the cost of these services i& sur 
prisingly low. The fee you pay, whether $25 or less, 3: 


on tare, depends wpon: 


The professional and technical services 





FITTING as ala | ie Jiviymel ul ar wiril reeerve, 


Your own special seeing problem. 


The quality and stvle of glasses vour 


preseription ells for, 


\h nen Your Feion fails Li be al] iT should be, won | ri 
the ried cil pire Himeed crea! anil techie! ecrviocs, Sone ol Lie 
seryires esentinil to food vision are Ulostrated Helping Waray 


te see Well involves nih mare than imei a pair tl elyceie, 





i as , 
See ealiay wad hb aeacoreen a ew Pts prerw dele bay, OQohthalmolagist:. C}plomuetrists, 
Oohthalmie Dispensers (Opticians) are widely available and 
wid ie reach ol al ‘| bey geri worthy A lit, But thier Canal, 
mnichuicinw glisaes, when vou neal them, 1 lew only a fe 


pennies wiley during the lite of the average preseriplion, 


American & 
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“Gains Hundreds of Hours 


For Me 


Thousands of Dollars 
For My Boss!” 


A woaderful change has token ploce in our office 
tince the dey we did owoy with oldfoshioned, 
time-consuming shorfhand and adopted ALD. 
GRAPH Soundwriting. Instead of spending o third 
ee ee ee ee ee ee 
“taking dictation”, | save hours in which fo ren- 
der for more voluoble ousistonce . . . while the 
Bom dictates to his Audogroph. 

Bul thet's only one of the many wonderful things 
the Audegraph doe for ual in addition fa taking 
dictation, instructions ond reparh, It records bath 
ends of the Bou" importont telephone converco- 
ton, tole: down every word of meefings ond 
conferences Gad sovea half the fime ond mon. 
power In taking laventories, And because the 
Audograph it so light and compoct, the Bose offen 
fokes W with him on baninem trips... uses if on 
trains, planes ond even in his cor... ond moils 
the unbreskoble planic dix records fo me for 
transcription. 
| 
AUDOGRAPH'S exclusive combination of benefits 
ond @dvantoges con do in your busines. Call 
AUDOGRAPH, your cily, for dementiration — ro 
ebligation of cours. 


i ee 
Weatrer Corporotian 
10 Eeghtth See. Meee York, 17, MF. 
Conadian ole: & Service: 
Mother Electric Compory Lad. 
Ballevilin, Ointeras 


FOR DESCRIPTIVE LITERATUEE 
PLEASE WRITE TOUR NAME 
j= ADDRESS IN MARGIN—MAIL TO— 


THE GRAY MANUFACTURING CO. 
Originators af the Foy Stotion Telephone = Exe 1EF I 
HARTFORD |. 





CONMNMECTICUT 


MODEL 19 
new, lower priced Vagabond 





*. With the features which have 
-/ made Vagahond trailers first 


choice, this new Model 19 is 
benutifully complete. Welded 
stee] body ond chassis frames, 
all aluminom exterior and the highest 
quality of workmanship make the Mode] 19 
today's “High Value” in trailer homes, and 
the price is only §$292750 00 Lob. faetors 
(loeol flares erira). 





Write for full* desarriptive Jileraturi 


ii 


with photographic tnattrations of 
Thite oo Of}eer Vagalaed) models. 


VAGABOMD €OACH MFG. co. 





02 491 NHEW HUOETON, MICH 
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| lay on two land lina Red boys. San Dien others 
rea! change of scenery andl environment flu s 
the mildest winter climate on rhe ponthnees Cali- 
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in the colorful 
Southwest <a 


i 3 


youve been missing cometh ng if youve never place for dow nright ey (wet healthy} loafing. 
heen ah ik I Merce laura i in thie LEY Soenyy a | ery ec em mid- t JC Boe] uhh May |= rt | erenthcl 


time to fo —- hire Fee Ss che heat time to make 
[e's an ideal place fora family vacation where plans for your fall or winter ranch vacation. 
friendliness and intonnalityv are the mule. 


in the fall or winter 


Let us send you, without aati aur hew 
You enjoy blue-skied days vatriding horsesalong Winter Resort and Ranch direct 


ry, which tells 
picturesque desert trails and across colorful vou where to eo, what to do and how much it 


mesas. You watch rodeos, Visit ape-old Indian costs. Just-mail the coupon today. 
villages. Swim tn palm shaded : = 


pols. Inowinber yotl canski on 
an ihe finest“ powder ‘Tho Ww 


invwher. And te's a wondertul | Santa Fe 
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Che Shamnock 


*“"KANGAY"' meons **WELCOME' 
...Whon you corny 
NATIONAL CITY BANK 


iI 
TRAVELERS CHECKS Bit 
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A te af reas (Meeip Pee hey ie VEZ ft ae 
Hoakinessmen pre fer The Shamrock be- 

cause they got thir moneys worth . . . 

i confort th LPhCO EN EHrcMTsit et staril- 

ards ait + oe | 9 oe i Whee able toad 

ooo If Perel srtention to ¢very detail 

of their needs. And for mecluxanon, there's 

mah vy ays big-nacne chitertiinment. Kates are 

most reasonable... Single roan af S614) 





Moke your Haviten reservotions of The Shomreck 
Teletype HO.199 
A. VY. Ottice, Mureny Hill 4-24 74 


GLENN McCARTHY, President 


= —_—__ 


Lille ae 





»-. 0nd you're welcome wherever 
You trovel becouse NCB Trovelers 
Checks ore internotonol CUITEncy ... 
sofe, spendobls everywhere. Good until 
vied. Promptly refunded if last or stolen, 
Cost so little ...only 75¢ per $100, 








Buy them at your bank. 
TF) Hevel in 
= San Antonia s (Charen 


TRAVELERS CHECK S 7 Tinges of the prast surrounal you in San 
Anion, Spanish colonia] glory clines m che 
Carvermore Palace, the four old missions and 
Loa Viiliva, Reflections of the new are found in 
mlerlal Randolph Air Force Base, the Sunken 
Garden and hundreds of other intriguing 
sights. “Write today for free, Ulustrated bok, 


7 San Antonio 





WHERE LIFE t8 GIFFERENMT 
MUNICIPAL INFORMATION AUREAU 


O01 imturance Bullding-—Son Antonia, Texas 





BACKED BY THE NATIONAL CITY BANK OF MEW YORK 
Hen. ae Hts F bed Asis oave kenrg Ereaif i 
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WHAT IS THE ra 
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VAD AR MLOCKAN? 
QUESTION IN eS 
THE WORLD? nyo nye" 
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From Times Square to Timbuctod, its “Pandan me, hewe you the 
correct time?” You answer confidently, “I have,” when you wear a 
‘Giratd-Perregaux. For, in this watch, you enjoy the enduring (pre 
civign bor of &P's continuous experlence through fine generations 
m making fine timepieces. To arrive at your finest choice in a 
watch, sé your Girard-Perregaun jewelers distinguished solnchoon 
| tor men and women, You will discover that Girard-Porregaue — its 
wot farmed accuracy Bnd aniearmg Deailly-—cosl you fo more 


Official Watch of Capital Alriimes 


Sines Littches since sf G7 


From beft to rhs 14 Mb Gold, $77.50 * 14 AE Gold Filled, $65.00 - 14 Mt, Gold, $7150 « 14 AL. Gold, F10000 
AU OY? Jewets...Prices tchude Federal tas 
Sea the complete selection of GP timapieres at your Girand-Perregaux jeweler, Priced from 40.00 
Glrand-Perregaux Watches, 30 Anckefeller Poze, Mew York 20. lo Canada, Hamilton, Ontaria. 
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HE DIGESTIVE Byerke hos been called “na- 

L ture’a moet; wonderful chemical laborntory.” 

Throwghout life, the vitality and strength af 

eaermy part of the lady depend largely upon hiw 
well this laboratory does its worl, 
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Sometimes, however, the digestive processed 
fail to function properly. This muivy be dum tis 
faultv wating hubita, infectinna, fatigue, food 
allercies, emotional diturbances and other 
cmres and may head te minir as well 4 reat | 
digestive Hisueroers Im foret, whips show that 
divestive booubhes ore mone common than any 
other wilmenis escent. thoeae of the respirntory 
Bate. 
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1, Avo eating when rushed or when emoa- 
thorually upset. 

7, Keep the teeth in pow! esncdition se that 
food mov be chewed Lhoroughiy, 

9. Drink adequate amount of woter (wx to 
neht glasses o duy) and estublieh regular 
hinintts of eliotn tit. 

& Do net eat boy much of top offen, 

5 Cultivate en appetite fora wide variety of 
foils, werpecially those thet ore rich in the 
eee Lill nutritional elements 

6 Avoid strenudne exercise immed lately after 


Pal Ling. 


7. Do not resort toself-treatment. If digestive 
complaints persiat, consult the doctor, 


Weadern medicine hes developed many in- 
strunientia and testa which help the doctor to 
dingnosnr digestive disorders with great aeccu- 
racy. For instance, A-rayes [prt the doctor 
to follow “test meala”” throughout the digestive 
avetermn and to observe the poaition,-size, shape, 
satel movementa of the digestive tract. In oddi- 
tion, chemical testa gov analyses give him es- 
ecnLinl information about whether the digestive 
oreans cre functioning properly. 





Some digestive conditiane are wo trivia} tua! 
they cun offen be comected by surprisingly 
simple mensures, such as elominating Lrouble- 
moking fora from the diet. Others are serious 
and, if alliwel te progress, may offer) eanern| 
health, and require prolonged dietary reeiric- 
ene of Bunge y. 


Ser ik is Wlwuyes Wise lo seek medio! salyicw 
Tor persiaern a Pos kane complaints ah as picLite, 
nod, “indivetion,” of even continued Inck 
of appetite. The durtor, in Mott cases, con 
moickly discover Lhe ctu aid Kuggpert curr: 
ive treatment thet mov help te ineure better 
digestion and better health. 
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In exploring the world of gifts, you'll discower but o few that ore 
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THIS COUPON IS TOUR INTRODUCTION ta the 
STORY of the NATURAL HISTORY of EARTH and MAN! 
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HOME TOWN BOOSTER 


What the prosperity of the Telephone Company means to thousands of people and communities 
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_ it touches re Isesiniess 
lt is caacTitially qt local Cniterse, IP 1s Mm 
aged by home-town people. Its employers are 
hone-bewe peuple. In. your neigh hathood — 
perlups on your own street—are also peoyale 
year savings in the tele pliaire 
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Bell Telephone Companies 
Inte new facili- 
heen spent to improve 
telephone service amd to meet heavy rem 
demands: Tt has meant work and jobs for pccple 
Tt tiany lines, 
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Putine progress depends, of course: Ge ocle 
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You'll know Island hospitality all the way! 
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